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W) (57) Abstract: Antihuman Mpl antibody is obtained and purified. By using a genetic engineering technique, antihuman Mpl diabody
and antihuman Mpl sc(kFv)2 are purified. Furthermore, the antihuman Mpl sc(lv)2 is successfully humanized. As the results of the
evaluation on the TPO-like agonistic activities of the diabody and the sc(Fv)2, it is found out that the diabody and the sc(Fv)2 show
high agonistic activities to antihuman Mpl antibody and their activities are comparable or even superior to the activity of human TPO
which is a natural ligand.
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THHhuman TPOLRIFELU LDFEEETT Z &G Hh o=,



WO 2005/056604 1 PCT/JP2004/018506

[0001]

[0002]

[0003]

[0004]

B
PiMplHTik
Hethi sy gy
AZEWIL, FTMpIHLAIZ B 5,
GPissdin

rl AR = F 2 (Thrombopoietin : TPO) (&, Ifil/MR D ETERHIIG TH D FAZER DS,
1 AR D> 43 LTI MR~ E B ERRT 5 2 2R S R 7 CThY .| 1/
WO R B2 B BIE AP AN A THD, TPOIXL, 3537/ Bh 785
TPOWTERAARD LY S TIEMER 72D,

MpliZTPODZEMRTHY , ERMplor T 135728 L6357 X/ D72 52 DD FIH
FHHILTUVND, BEFMpID B A= T-HCANIEBEC AT S 40TV D GERFRFSCIRT X,
Genebank:NM_0053732: /&),

P ACIAL ZERDELIT, YT RO E IRV BERR2EMBILL ., 7T
ARINIZABESI D, TPOIZRBWTH, ZDRRINL BT Z—THDHMPLEFESL .
ZERKE2EMRIETHIEICIY, MRAICERE G, ABEREZ R TIENRE
SN TWDEERFFFCHER2E FH),

ZDIHRMHEZL OB ST HPEDO T T, 7T = ANEM LR THU DR
FETDHIER LGS TS,

FlZiE, =V RaRF > (EPO) Z AT RN AR =T e 2R
BT o2 miEshvTiy, ZOFLRE —(ii (Fab) (2T DEEPOR IR ~DRE & He
BHEFELIZEE, T T IVRERE RO ZEND, MOFESIZLbm) RaRzTF
RO Z EARBEBHEEE 2 HD FEFFTF T3S ) .

X MpliZFEa L. TPOT A =ANEMEEZ T T 5500 T S TV D GERFETF TR
AR EIUBEM) , Zhid, MPLIZBIL TH2Mfi CHBPURDFE S I B L 27 F— D2
B EOFEEEZ RBRLTND,

— 75T, TPOT T =AML Z 7’ — AKEHGUE (scFv) 258 E S TWD (RFFFCHR
1Z50), L LR E, scPvRTPOT T = ANEMZ /R T H) L LT, scFvD—ERH3
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[0005]

[0006]

[0007]

[0008]

Z 8k (Diabody) {bL . & DDiabody 2S{EHEAMK THDH LA HHNTIR> TS (B
FFXER2—4ABR)
FERTSCHERL KR E T 563422205
R SCHR2 : EBRAABRES01/79494 5
REFTSCHRS - EBRABE02/33072 %
FFRTFSCHRS - EBR/ABHE502/33073 75
FERFFTSCHR] : Palacios >3 . Cell, 19854, Vol.41, p.727-734
FERFFF SCHR2 : Souyrin 3 | Cell, 19904F, Vol.63. p.1137-1147
FEFFFFICHRS : Elliott SB3 . J.Biol.Chem., 19964F, Vol.271(40), p.24691-24697
FERFFFSCHR4 : Abe 53, Immunol. Lett. 19984E, Vol.61, p.73-78
FERFFF SCHRG : Bijia Dengh3& | Blood, 19984F, Vol.92, p.1981-1988
FEIA DB
FEADFRIL L5 9 DR
BEYNIZDOIORUCE A THSNIZHDOTHY, £ B IIXTPOT I = ANE
PeE A T OH B RTIMpITUIAR LR35 LA FREL T2,
RRE TR BT D TBR
AR H BT AR R IR BT D ICBE I e 2 T o Tn. ATF LT, $i
ERMpIFLAVB22BE Bl - #ERIL | A5 T- LN FiEE VT — RSO R B,
REEHELT, BT, TTHeMpIFiAD P EHIRE 7 n—=271, Hikh
Mpl#ifEDiabody & E <27 & —pCXND3-VB22B dbZAERLL 7=, EHITFE_rZ—
pCXND3-VB22B db% fAV T, HFLerMplFifksc(Fv)25 B~ 7 % —pCXND3-VB22B
sc(FV)2ZERLL 7=, ZORE~IZ—pCXND3-VB22B sc(Fv)2%2CHO-DG44#e T
FRELIH, 558 E1EDBILE Dl sc(FV)2ZAFRIL T2, 7oL T, LU & —
pCXND3-VB22B dbZ COSTHlE CT—i@ SRS, 552 LI KYVB22B Diabody%
L7,
%72, VB22B Diabody$8 X TNVB22B sc(Fv)2DTPOKE T T = ANEH:E AL 7= &2
7. VB22B IgG {Z*FL T, VB22B Diabody3 L TNVB22B sc(Fv)2it @i\ 7= =R MNE
PEZTRL, RIRU A R CdhDHhuman TPOLREIZE L EDIGEMEERTIEN S 3>T7,
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F7o, AR HLITSREEHOEMEVB22B sc(Fv)2&2 BRI 52 LTk s L=, 72,

EME DI LI D TPORRT = AMEMH DT AENRNZ L2353 D3 o7,
[0009]  AFEBHIZIY BAARNTIE, LT D (1] — (88] 22T 2HDTH D,

(1) 2 >DES{FIE I K U2 > DGR E HIE 3 Z~, TPOS 2K (Mpl) ~D

FEEIGHE A T — ARV T FRCTHBIE L KM LT BHiE,

(2) 2D EHESFIZE TR K U2 DO AT T AS . — ARV T F R ONAGG

% FL R U CEGH p 48 bk, TR m 40 E itk G T 48 GE k., R G Rl A FHIRDIIE

WA CVDZEERHEET 5, (1) ICFEROTUE,

(3) 2 DDES{FIEFE K U2 DO AT EFIRA - W —TREAGIh T\HIeE

R ET S, (1) F2iX (20 IZRE#ROPUA,

(4) VB —n15T7 /R ChHZLER R ET D, [B)IZFLHDOILMA,

(6] MpliZiEE DX AFHiE,

(6] eMbHUATHS. [5)IZFLBROTIA,

(7) AR FALHUAETH S, (6] E72id (6] IZFEMDFUA,

(8) WIERIMpIZHE AT BHLAR,

(9] ERMplR YA MpUZiE & 28k,

(10) BMMpLE O LMpUZx L CTE = ANEMEEH T DHR,

(11) AIHRIMpl~D#EATEMEKD=10 "MEL F THLFLIE,

(12) FTEARIMpl~DREATHIEASKD=10" MEA T TH B Pk,

(13] TPOT7 I =ARMEMEEC50=100nMEL T THBHLE,

(14) TPOT7 I =AMNLENEC50=30nMEL T CHDHHIIR,

(15] TPOF7 = =RMNEMEAEC50=10nMEL T THEHLIE,

(16) BAFOQ)—ANDOWF N DEHIHE B G 7 I/ BEECA)>5H725CDR1

2. 3B H L EMS A EMAE T LY,

(DAEE3E S :3, 4.5

QEFNEZ:6,7. 8

(BELFNFEZ: 9. 10, 11

DRLHNIFEF:15, 16, 17
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GELANFEZ:18, 19, 20

OEFNFE=F:21, 22, 23

(NELFIFE-: 24, 25, 26

®RLFIFE: 27, 28, 29

(DELHIFEE: 30, 31, 32

(10)E 3% 5-: 33, 34, 35

A DEHFF: 36, 37, 38

(12)E23F 5: 39, 40, 41

(I)ALFFE 42, 43, 44

(1BELFFE: 48, 49, 50

(15)RLFFE: 51, 52, 53

(16)KLHFEF: 54, 55, 56

(ADELHNFE 57, 58, 59

(17) BAFDQ)—A0)DUF N DBEFIFE 5 Fe# o 7 I/ BRALS 175725 CDR1
V20 3B IO NI B HER A B TP,

(DELHIFEE:60, 61, 62

(QELHF = :63, 64, 65

QEHNFEZ:78. 79, 80

(DELHF 77 : 84, 85, 86

G)ALFIEE: 93, 94, 95

(BELFNFS:96, 97, 98

(DEHFE 5: 102, 103, 104

(®)EHFEF:108, 109, 110

(DEHNIFZ:111, 112, 113

(10)KEFES: 114, 115, 116

(18) HATFDQ)—U)DUFHA T Frdl D E 1 7T 25 ks R UMR S v 25 Sl &
EAE7IN

(DREANE: 3. 4. BITFEHDO T I/ BALH7> 572 5CDR1, 2, 3%H 5 HEH Al 255
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B, BIUWHIEE:60, 61, 62(T70# D 7 I/ MEALSIA5225CDRI, 2, 32/6%
2R G AT 25 AR AR

(DBELHNFF S 6., 7. SICFHDOT I/ BRRLH)>5725CDR1, 2, 3%H 3+ 5HHE T EH
B, BLUWEHIE 5 :63, 64, 65D T/ BERCFH572HCDR1, 2, 32H %
2 4R B AT 25 fE AR

QELANFE 5 : 9. 10, 11RO T/ BELFA>5725CDR1, 2, 3&FH T 5HHE T
ZEHER, BIUESIF S : 63, 64, 65Ttk D 7 I /MREAI)> 572 5CDR1, 2, 3%
AT DI T 25 AR

(DBELHNFE 5115, 16, 17ITFeRD T I/ ELSAH 572 HCDR1, 2, 3&H T HHEE{ Al
ZEREIR ., BLOWEHIE S :63, 64, 65IZFC#D T /AL HH>5H72HCDRI, 2, 3%
I D4R 8 AT 25 fE AR

BELANE 218, 19, 20IZFLaD T I /IR D072 5CDR1. 2, 3% 6§ 5HEE 7l
ZEGHR . BIUELFIFE S 63, 64, 65ITFtak D 7 I/ MRELFI)> 572 H5CDRI1, 2, 3%
I DG T 25 FE AR

OBEHIFE 521, 22, 23T D T I/ BBELHH 572 HCDR1, 2, 3&H T HEE AT
ZEfENR, BILOEFIF S 78, 79, 80IZFL#k D 7/ BELHH5725CDR1, 2, 3%
32U GH AT 25 BRI

(MERFNFEZ: 24, 25, 261ZFEIDO T I/ BBERHIH>H72H5CDRI, 2, 3%47+ 2 EE Al
ZEREM ., BEUELFIFF: 63, 64, 65ICFLik D T I/ BELF 572 HCDRI, 2, 3%
32U EH T 25 FE AR

®BELFIFF 527, 28, 29\ZFLMD T I/ EELFHH72DCDR1, 2, 3&H T HHEE AT
ZEfENR, BIUELFIE 5184, 85, 86\Z5t# D 7 /BEFH5725CDR1, 2, 3%
3D GH 7] 25 E

(DBELFIFE 52 30, 31, 32ITFLHMD T I/ BEELFH 572 DCDR1. 2, 3&H T HEHES 7T
ZEFEIR, BLUELHIF S :63, 64, 65IZFL#kD 7 /AL )52 HCDRI, 2, 3%
3248 AT 25 fE AR

(10)BECFFE 5. 33, 34, 35ITFLARD T/ BRAELHH 572 HCDR1, 2, 3%H T2 HH
Al A GEER ., BE OIS :63. 64, 65IZREH O T I BRALSIN LR HCDRI, 2, 3
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A OREH T 2R HE R

A DEHIE 5236, 37, I8ITELHD 7 I/ BEELFINS2HCDRI, 2, 3% F T 5 HH
AR, B OELHITHE 5: 93, 94, 95T O T/ FERELSD 572 HCDRI, 2, 3
AT 3 2R EH AT ZE FE AR

(12)BEHIFES: 39, 40, 41T O T I/ BERLANAH/2HCDR1, 2, 3% FH T 5HES
WA GEIE, B OHELFIFE 51 96, 97, 98ITREH DO T/ BRALSA /2 HCDRI, 2, 3
AT DU AT 25 A

(IDELFNFE 5142, 43, 44CFeD T/ BRELFH) 572 HCDRI, 2, 3% H T 5HEH
AR, B OEFIFE S : 78, 79, 8OIZILH DO T /MRS 572 BHCDRI, 2, 3
A 32 UREH AT 2 fE AR

(1DBEEFNHE 545, 46, ATIZFLRD T/ BRELHH 072 HCDR1, 2, 3%H T2 HH
WAEMEE, BIOWHIFE 102, 103, 104TFeHH O 7/ BEdHH>5H725CDRI
2. 3&H T DR A A FHIk

(15)BLFE 5. 48, 49, 5OICFLHRDOT I/ BRELHH>572HCDRI, 2, 3%FH T HHH
W IR, BXOWLFIFE 5 : 63, 64, 65IZFLH O TI /RSB BCDRI, 2, 3
A3 D4R EE AT 25 BE AR

(16)BELFIFHE: 51, 52, 53ITFLIMD T/ BRELFHH72HCDR1, 2, 3% FH 35 HEH
FZEGER, BXOECHIFE 5. 108, 109, 110IZFEHK O 7/ ERALHIH 5725 CDRI
2. 3&A T DUREH I 2L FEBk

(IDEEFNE .54, 55, S6ITFLaRD T/ BERL ) 572 HCDRI, 2, 3% H T2 EH
WAL, BIOEFIE 111, 112, 113IZFEO 7/ EEALSH 572 HCDR1
2. 3&H T DR EH AT 2 HE I

(18)BCFIFE 5. 57, 58, SITFLID T /BRACHH B2 HCDR1, 2, 35 T HHH
T ZEGEM, BXOEHIHF S 114, 115, 116IFEHO T/ EBRALYIH 572 5HCDRI
2. 3&H I RS AT ZE FEH AR

(19]) ALHIFE S : 118IZRLek D7 I/ ERALS A2 I 5 HE{ P A HIE & e,
(20) BeFIHES : 120150 O T /BRI 2 3 Dk vl 22 fFllka 35 e Hi i,
(21) ALHIFES: 118D T I /IRRlY 2 H 3 HEME 2 wEkE | il FE A1
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20T DT I/ IBRCA AR T DR P AR A S DB,

(22) BLFIE S 122F/713264ICFE#H 0 7/ BRI Z A 55k,

(23] LATFO)—G)DWT NI FE#H O 7 BEALH) 5725, FRL, 2, 3, 4%H
35 BB R IR 5 e HiA,

(DECHIFEZ:230, 232, 234, 236

QEFNFE 5: 265, 267, 269, 271

QEFHNFE=:279, 281, 283, 285

(DEHIFE 7: 298, 299, 300, 301

B)ELFIFR 52298, 299, 306, 301

(24) LT OQ)—@DWFZic#io 7 BRACH>5705, FRL, 2, 3, 4%2H
I DB P 2R BEIE B Lo A,

(DEEHIF 5239, 241, 243, 245

QEHNFE F:272, 274, 276, 278

(AELFIFHF 52302, 303, 304, 305

(DELFIFF 52302, 307, 308, 305

(25] BLFOQ)—G)DVNF AT Fe# oo B8 T 2 fE I L OMR S /T 28 R 2 &
TeHiR,

(DBCFIFE5-: 230, 232, 234, 236ITFEMOT I/ BRELSN5725, FR1, 2, 3, 4%
HIHEMHFEER. BIOEIFIFET: 239, 241, 243, 24558 O T/ MEHED
FlHi7e%, FRL, 2, 3, 4545 3 D8 Al 2 f8 Ik

(DBLHNFE 265, 267, 269, 27 LIZFLHOT I/ BRECHN0725, FR1, 2, 3, 4%
HI2EMAFEFEK, BIUBFNIFE S 272, 274, 276, 278IZ5e#lO 7/ Ed
FD>s72%, FRL, 2, 3, 4% 3 D4R vl £ fE ik

(BELHNFE =279, 281, 283, 285IZFLH DT I /RALY 5725, FRI, 2, 3, 4%
I 3ESFAIEFER, BLORFIFE:272, 274, 276, 278ITiLH O T /ERHRL
Fn7ed, FRL, 2, 3, 4%H F D8RG A] £ fHIE

(DRLFIFE S : 298, 299, 300, 30LIZFEHDT I /ERALHINH2%, FRI, 2, 3, 4%
HI2EMEFTEEE, BIURSIES 302, 303, 304, 305\Z5L#O 7 /it
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FH>5785 FR1, 2, 3, 4545 3 D pT 22 HH Ik

(B)BELHNFE 5 : 298, 299, 306, 30LIZFHDOT I /EEALYHH72%, FR1, 2, 3, 4%
HIHESAEFER, BLUEFIFEZ:302, 307, 308, 305IZiL#i0 73 /FRHEL
FlHi7e%, FRL, 2, 3, 4545 3 D8 Al 2 f8 Ik

(26]) BELFIFHKE-:229, 256, 262, 289F /(X295 FLak DT I/ BEEFEH 35
2R 5 e HUA,

(27) BFIFE 5238, 258, 291 £/ 297ITFRED 7/ BEEC %A 3 B 8H Al
ZEREMR A O e iR,

(28] BAT D) —G)DV N Lo oo B84 7T 28 fHil I L MR G T 28 ik 25
TPk,

(DECHNFE 7 : 22902 FLalD 7 I BRBc A2 S E S FI 2R ., BIURLHIFEZ:2
3BT DT I/ REL N E A I DRt 8 P 22 R

(BN 7 : 256\ ZFLak D T I/ BERLY % F I S HH FI AR Hk,. BIXURSIF T2
58IZFLH DT I RS &G 9 DR G P 25 ik

(DBELHNFE 5 : 26 2IZFL# DT I/ B A F T2 EE{ P 2, BLUELYIFR S :2
S5BIZFLHL DT I/ BRBLAN 2 3 D H T 2 HE Ak

(DELHNFE 7 : 28D T I /Bl A2 9 HEH FI 2R 5H. B OWLHNFE 2
1Tk D 7 I/ EEL S 2 3 DR GH w28 Bk

(BO)ELHNTE 75 : 295\ FLak D T I/ BERLY |2 A9 2 E S T A HMK., BIUOFSIFT:2
OTIZREHR DT I ERREAN & AT 3 DI G v 25 ik

(29]) BdFIFE5:2, 254, 260, 287F7/13 29315 O T/ BEL S5 H T 5k
(30] [(16]—[(29) DWW FNHIZFEH O T I/ EBRACHNC BT UIEE O TI /R
DIEHL, KRB ATMBIT Ei3HEASIL, 23>0 (16] — [29) DWW TN ER
DY LIAEDTEHEE R T DHiH,

(31] [(16]— [30) DWFIMIZFLMOTIA VKT D= h— 7 &3 T D Hi R

(o]

(32] BRMMpl?D263F HH>5H2743% H O 7 I/ BEM 2385k 355k,
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(0010]

(33) TPOT7TH=ANEMEZH TS, (1] — [32] DVVFIH\TFEK DT,
(34] (11— (33]DW TN OTIAEET—RTDRIXILFFR,
(35) [B4)IZFERMDORIXIVLAFREAN L Vo M T TAATIFARL,
7>2 (1) — [33) DV F IR OB IR E RIEDIEVEE T 5P ikE 2 — R4 53R
UXIVFFR,
(36] (34)F/=1X(35)ICR#HDORYRIVFFREGTe_TH—,
(37) (34)FE/-iZ (35)ICFHHDORIRIL FFFEZIT (36 IO T F—E R
FF9 21 M,
(38) (1) (33]DWFNNCTRFOTIEEZH T 5. EZKHY.,
[ T D i W72 350 B
(K11 1%, —ASEHBURsc(FV20/EELB R Z <4 X TH D,
[X2][X21% . MplZEERCHOMMIREE FAV 2 VB22B sc(Fv)20#E A TGt M s K%
IRTTFTCHD, VB22B sc(Fv)2E LM AL,
[3]1%31%, BaF3—human Mpl% AV =VB22BHifk D 73 = A MEH:ET O 5 5%
IRFTTTTTHD,
[X14]X141% ., BaF3-monkey MplZ F\ \=VB22BHIIRD 7 = ANE M FTAl OFE K%
R T T THD,
[B5]1X51% . M-07e% I\ 2 VB22BHLIAR D 7 I = A NG EH D% RE 7~ T 7 F7
THD,
(61361, K57 TIhIZ XY @7 I = A NG Z 7R 3 Hie MMplit R0 7 2/ FRRC A
(HEH) 27T TH D,
(7] 70%, R4 TARICZY mW T T = AMNEMEEZ R T HLEFMpIFLIR O 7 2 FRALS|
(LE) 2R T X THD,
(18181 . MplZELCHOMIMIAKZ AV T2AB317 Diabody D #& A1 3TAl D& 5
RS T7 TS, VB22B Diabody(F##), AB317 Diabody(#R)EH 1 COSTE; 4%
EiEEERA L,
[X9]1X]91Z ., BaF3—human Mpl% i\ 72AB324 Diabody3 L UFAB317 Diabody®d 7=
= ANEVEFHt DFE 27~ 57 Tho,
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(X101 10i%. BaFF3-monkey Mpla F\ 72AB324 Diabody 3 TFAB317 Diabody®
7= ANEME R O Ras 777 ThHD,

[%111]%11i%. BaF3-mouse Mpl& i\ 7zAB324 Diabody$3JLTNAB317 Diabody® 7
T = AMEMEFHI DR Ra R T T 7 TH D,

[X12]X|121%. BaF3—human Mpl#iiiZ 8173 Diabody®d 7= = ANEMH:Z 7~k 47 X C
D, WedhiZ, 0.D.450/655nm%E 7L, AT IE EE R,

[[X113]X113i%. BaF3—human Mpl (G305C)HIRIZ 33T D Diabody D 7 I = ANEM:A
R THD, ML, 0.D.450/655nm%E R L, HREII IR E AR,

[414]1%/141%. BaF3-human Mpl#ifaiZ 33175 TA136 db, TA136 sc(Fv)2D7 T =R
MEPEZ R TH B, #ER30.D.450/655nmA <L, BT TR AR T,
[X115]X15i3. BaF3-human Mpl (G305C)#i T 351F 5 TA136 db, TA136 sc(Fv)2
DT = ANERZ R TIXTH S, HEHIT0.D.450/655nm% 7R, FEHAIT IR AR~
7

[416]1%/161%, BaF3-human Mpl (C769T)#IEIZI3175TA136 db, TA136 sc(Fv)2D
T A= AMNEM AR T TH B, HElHiE0.D.450/655nm% <L, Bl AT,
[X117]1 713, BaF3—-human Mpl (C823A)MIIZIZ3I31THTAL36 db, TA136 sc(Fv)2
DT F = ANEMZ R TITH S, MHEIT0.D.450/655nm% <L, FEHAIT IR AR
7

[X18]X18i%. e ML ESHAZS (hWB22B p—z. hVB22B g-e, hVB22B e, hVB22B
u2-wz4} L TUhVB22B q-wz5: VH) B LUt MERRSHAZ 31 (hWB22B p—z, hVB22B
g—e, hVB22B e, hVB22B u2-wz43 . ’hVB22B q-wz5: VL) | Z2BNZFRB I
CDROFAMZ DUV TRTIXTH D,

[X19]X191%. =7 ARIVB22B sc(Fv)23 X ThVB22B e sc(Fv)2, hVB22B g-e
sc(Fv)2% VT, BaF3—human Mpl COTPORE T I = ANEMEA STl L 7% k3
XD, MtdhiI G (450nm/655nm) 2 R L, AREh IR AR T,
[X20]X]201%, =7 AHIVB22B sc(Fv)238 T hVB22B p—z sc(Fv)2, hVB22B
u2-wz4 sc(Fv)2% AV T, BaF3—human Mpl COTPORE T I = ANEM: 2 FFM L 7=
BRI TTHD, M6 R (450nm/655nm) Z7- L, AREH TR R,
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[0011]

[0012]

[0013]

[X21]X 211, =7 AFIVB22B sc(Fv)23 X TUhVB22B q-wzb sc(Fv)2% VT,
BaF3-human Mpl COTPOR T = = ANMEM A7l L 7275 A2/~ TH D, Miedlid
0% S BE (450nm/655nm) - L, BRILIREA R,

% I3 BT DO B OFHE

AFEBL, TPOZ B (Mp)) IZFE & T DR 1RHE2,

AFEHOHURIZIT AR TAES I HiR . EMEFUARSF AT LR E DT/
FRRC S DSBS NTHUR, 53 T (B2 X, RV=F Lo T Va— Al O & 5T
F) BEO LIEfbuR, I WESIIzHi, 2 a2 2516 5 £h5,

AFEHI DML, BERZEBETH THEDZRV, AR W TERZ kL
3. B S0NRTEDIHE TIFIET DR B THY | A ELIF20% K OB EE T
ETDZBFEETHY, SHITHFELLITI0% RGO E CIFETIZERTHY, &
(AP ELLITT Y% ARG OB E THFIE T 2% /R TH D, SR AERICHE
NTBBRE IR W CEH A S NSNSV LD, Eelk, PEH7EIckvEE
BV DBHDEEHHDDT, FIZIE. HAS, TAUL, BN E D 3D 12 F <1k
FIRELUCHEZRIINLZD, HRIZREL CHEZRINT 2RI ThIv, X, 1
DDZFARIT OV TE RS EBE T AFET DR EITIE. EEOE a2 a
T THEEZFENL ThOIWL, 1 DOE RPN > THEZRF ML Th I, 252
AR OHEIEHIE EIRO XOWTHE TITHOZEBNFELOA, Bl IE, 7 EERE
NETERZBROHBEITIZEL FHE T D, BEMIIZIX, FlZIX, 2005
DRBEBFETDHEG . RV RBFEE LIRSS 7T AR IR G &9

HZBIREL, VT FNABRER PN T EERZBERELTHL,
ARFEHOEFSZ RO —H>OEREEL Tk, BEROBIELEEL QWA ERE
B FHILNTED, BRZFRIPIKBORMEEETDEE. REROVT U FITHF
TOHRIGMERRDONDIEDR—RERD | IRBOFRIENFRENDHILE ), A
CRWTiR, ZERZARIIEBROIED —RE2Hs> TRk, EEZHFRBE
BOFRIEDOETOMINTHHIMLET 2, BEETICERZFIRLEBORIED
B DWW TIE L 0@ 035205, BEICH A SN QO BEDSMCE | ERZE
ERDIPE R DFENE & B 50> D> LR s I 77 1k (B 2 1. FHBEfEAT 2 8) 1239

\
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[0014]

[0015]

T BZLL FTHETH D, BRI IZr — AR ba— Lifigelt Sbhot, Y¥EH
WZESENS NI 715 THD (FIZIE. VERT G 2RO P TE, BHiES
46:909-923, (1991), Oka A et al., Hum. Mol. Genetecs 8, 2165-2170 (1990), Ota
M et al., Am. J. Hum. Genet. 64, 1406—-1410 (1999), Ozawa A et al., Tissue
Antigens 53, 263-268 (1999)728) , Fl 21X, BEF LB FH CE R BIROHEL R
EL., BEICBWTAHARICERZEBEEROBED EHA L TODOENEHLT LI
J0 BERZEACLKBOB OB ZTROTLENTED, BE . HEDEWT, x
B CRETEN. 113 x "= 2 BEE—HE)/ PRHE CRELND, Bbi x b
OPEEFFDILN TED, BRZ R EBDFEBEL TOD3E NI pEABHIE 3
BHIENTE, HIZIL, p<0.056D%F | ZERZBFARLEBPHBEL TWDEHIETDHZ
LN TED, MV IRRATFN(TPOYRZ BRDZE B2 BRIIBRICHR SN TWD
(Matthias Ballmaier et al., BLOOD, (2001), Vol.97, No.1, P139, 72&),

ABHOFURIL, MpllZst L TTr T = ANTHEH T DT ERNFELY,

AZBHPOHFLWEEEEDO— DL L T, K7 TR ZE T bn 5,

14y FAbHifRid. £ HiR(whole antibody. %% IZwhole IgGZE)D—ER43 3K E
L CWBHURWT 215 I, PURA~DOFE G HEEZ A L QWOAUIFRICIRES AR, A%
BN 3BT AR5 TAEHuiR X, wholeHifA L HLERL T, MG EZE 35, AR OHL
T 1X. EEFUERO 5 THIIZERCRES N2V, B A6k (VH) X
X/ B ORI ZE3HMk (VL) 23 A CWBZEDHFELV Y, VHEZIIVLO T IR
Bk, @, R AR O, UIFADRSNTOTh IV, SBICHEA~DOREEHE
A THRY, VHXIT/ K OVLD —HEZ KBS THI, X, FIZEHEBIIF AT
REMESI TV TH IV, Hifklr i O BAEFIEL Tid, #1121, Fab, Fab’, F(ab’)2,
FVREBZITHZENTED, e, AKS TbFiiRD BAEFIEL TiX, #1121, Fab,
Fab’, F(ab’)2. Fv. scFv(single chain Fv) . Diabody. sc(Fv)2 (single chain (Fv)2)72&
BRTHIENTED,

ZZT, TRV 3B N OBUERNT /i CThY | 52 270Uk L fE & AL a5
e, [PV 131 >OVHB IO VLAHEIAHRE S I L0 ERE SN 2F M~ —(
VH-VLE A ~—) T D, 4 A] ZEFEIED 3> OFAM G E 4818 (complementarity
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[0016]

[0017]

[0018]

[0019]

determining region; CDR) 23R A.{EFAL . VH-VLE A <= — O XK @ ZHU G S U E
LT %, 6- DD CDRBHUAFIZHURFE BT 5L TS, LLRDD, 10D
AIZE4EIR (FE72iE, FURITE RIN723-DDCDRD B A E T FvD H245) Tho>Th, £
FE A ERALE OSBRI, FUHEGREL . AT 2R E A T2,

scFviZid, PiRDOVHB LI OVLAE TN, ZhoOERIT . — DRI 7 F R H
WZIFET 5, —RIZ, FviRU R FRIZELIZVHB X OVLOBIZARY T FRU A
—&EEATEY, ZHUZXUscEFvid, FiEFE A Do DI L EREEE T 52808
CT&ED (scFvD#FRIZ DOV, Pluckthun[ The Pharmacology of Monoclonal
AntibodiesJJVol.113 (Rosenburg and Moore ed (Springer Verlag, New York) pp.269-3
15, 1994) 22 [R) , KRBT BV A —1%, FOMHHIERE S Hiif AT 2568
WOFHEPLET O TRIFIUTRIC R ESILRV,

Diabody i, A& 1Al A& IC LV LEX L= —ffi(bivalent) DHLAW T %+5 3 (Holliger
P et al., Proc.Natl. Acad.Sci. USA 90: 6444-6448 (1993), EP404,097 5,
W093/111617545), DiabodylX, 2ADRI R TFREMNOLERINDF A~ —THY
IBE RYRTFREITE 2 | FAICEHAF TVLE OVHA, VISR TERVMLIZ
g, BRI, SERERE OV I —IZ LA S TWD, Rl—RU_7FRE LIz
a—RENBVLEVHEL, EDORIOYL 71— B350 = BRI B 7 77 A e
TR T AT EM T Z BARE BT 5729 | Diabodyld2 > DHLFFE SN EH
THIEERD,

sc(Fv)2iZ, 22DOVHE P2 0DVLEV L I —ETREEG L T—AREHICL 72K Tk
Ptk T3S (Hudson et al, J Immunol. Methods 1999;231:177-189), sc(Fv)2i%, &
EHURCMOARS TALPUR LB L C, B mWW T T = AMNEMEE R, se(Fv)2iE
BRI, scFvEV I —TRESZEIL > THERITE 5,

F/22DODOVHER 2 DDVLY | — ARV FRONAGHMAZ B R EL TVH,
VL. VH, VL(LVH]V > —[VL]V>Z—[VH]V > —[VL]) DIEIZIA TSI E
ZRHRE TP LY,

2 DDVHE2 D> DVLONEFIIRAZ LFERLEIZRESIVT . E DI RNEF T ~b
NTHTHI, BIZIELL F O L5572, Fl@EbZHE T 58N TED,
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[0020]

[0021]

[VL]V> A —[VH]IY> —[VH]V % —[VL]
[VHIV> o — VLIV H— VL]V H—[VH]
[VH]IV> 2 —[VH]V> A —[VL]V A —[VL]
[VL1V> A1 — VLIV Jr—[VH]Y > F—[VH]
[VL]V> s —[VH]Y>#—[VL]Y> A —[VH]

PURO R SRR AR AT 2V 7 —L L TiL, BT LRI IVEALELERD
A_TFRY U H— iEA B bA Y B — (Bl 21X, Protein Engineering, 9(3),
299-305, 19962 ) ICBRSNDI A —FEMNNWDILBTEDD | AR
THEARTF RV —BGFELN, XTFRI D —DORIIIFFICREISN T, BIIZ
JECCY LD ERINT AIEBAEETH D, @i, 1— 10078, IFFELLE
3507 /ER, BITHHELLII—307I /., Ko ELIT12— 1878 (Fil A2 1E
L 167 ER) Thh D,

BIZIE, T FRI I — DA :

Ser

Gly*Ser

Gly+Gly *Ser

Ser+Gly+Gly

Gly+Gly+Gly*Ser

Ser+Gly+Gly*Gly

Gly+Gly+Gly+Gly*Ser

Ser+Gly+Gly*Gly-Gly

Gly+Gly+Gly*Gly+Gly+Ser

Ser«Gly+Gly+*Gly-Gly+Gly

Gly+Gly+Gly+Gly«Gly+Gly*Ser

Ser+Gly+Gly+Gly*Gly+Gly*Gly

(Gly*Gly*Gly+Gly*Ser)n

(Ser*Gly+Gly+Gly+Gly)n

[niZ 1L EOEHTHDELHETFHILNTED, AL, XTFRI T —DREER
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[0022]

[0023]

[0024]

[0025]

PEAik B BIDSC TY A DB EIRIRT 52 L3 TED,

Lo TARBINZIB W TRAZFEL sc(FV20RERREL TiX, Flx i, LT
sc(Fv)2&BZETHIENTED,

[VHIXFFRU A —15T7 I [VLIFF R —A6T /) [VH] T F R
V2 h—157 /) [ VL]

B ATV T — ((LFZEREH) X, X7 FFOZERE ISl E AV L O DG
Al BIZIEN-BEREF ATV AIR(NHS) | VAZ TV AIDNARL—R(DSS) B
A (ANTRAZ L AIPIN) AR —k (BSY) | PFFERA(RTL o AIDN T HE T
—k) (DSP) , VFAER(ARNFAT L AIP N T ue’dx—h) (DTSSP) , =F L
TVaA—NER(RILAIVNART L R—H) (EGS) , =F LT Va— L ER(RVR
AT AIDNAT L F ) (RIVIR—EGS) , VAT LAV AR (DST) | 3
ANTRARZ L AI D NAE AR (RAVHR—DST) , AR [2- (AT U AIRZFH VR
ZNFFHY) mF )V ] RV R (BSOCOES) | B AR [2- (RANVIRATZ A AINFHL TV
A= FH) mF L] ZVRy (RVAR-BSOCOES) 728 ThY . 2 bD 2GR
HREN T3,

4O DHURF] E AR ST 5883, @HE ., 3ODV A —PNEERDH, 42
TRV A —EHAWTHIWL, B2V —E2 AW TH R, ARFEITIBVNTL
FLWMKSS T bHiA I Diabody Xidsc(Fv)2THY | KR ELLiTsc(FV)2TH B, T
D ID7ALL TALTUEE DI, PLiEEBER ., IR, g AT uRRE T
SLERL | PUANT I ZAE RS20, IXTNOHURNT 22— R 3 B2DNAZHEEL .
ZNERBLAZ—|ZE ALt | 8 Y70 fE EHIMCRBELSEE RV (B,
Co, M. S. et al., J. Immunol. (1994) 152, 2968—2976 ; Better, M. and Horwitz, A.
H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A.,
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986)
121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663—-669 ; Bird,
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-1372:/#),

BRIUERCARS TG, FilZsc(Fv)2IZ D2 L2y, HEFICmWT I =AM %
AP ER T DL ATRETH D,
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[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

BRI EHEDLELEEED—>LL T, MpliZfE & T 5% AF5H iR i
EMEFIREORERTERERITHILITED, TOOWREFRIIBER O k% A
WTRLETBIEN TS,

FATHURIX, B8 R ORLIIEZ G o TERESIWDHETHY, Filx
X, SURGUROEH | BH ORI MUARDEH | B O EF HEN R D
HiAR D, IATHURDIERITAT O T EZHAWTITHIZ 8 TE, FilZiE, Hi
ARV Z T — N4 5DNALEMLACHE = — N 5DNALEEREL . Th A 388
AR E— | FHAA THE EICEALEASELZEIZIVBLND,

eMbEHUIARIE. FAEEL (reshaped) BRI SHFRI IV, TV, ERSISAOEELENY) |
B Z L~ AP OFE R 2 fEI (CDR; complementarity determining region) %
ENPLAEOFRPE I E I A~ L72b D THY . 0 — B2l s Tz Fik
HETHILTND (BN R HREABRTE 5 EP 125023 523, WO 96/02576 5/
ZH),

BARBIZIE, =T AFLRDCDREEMAAD 71— AU — 7 4HIK (framework region;
FR) &8 AE T D RDITEFHL72DNARLF %, CDR K& UNFRIW] J5 D AR A—
— I 7T HE G ER TOIIHERIL 2B @ DA VTRV FF RETTFA<—L LT
FAVWTPCRIEIZEV AT H(W098/13388 5 /AMITFEH D HFIEE S ),

CDRZA L CHEFESNAEMNURDT L — 0 — 78830 E . AR M E fEi )8 BLAT
ZRPURRE SR T Db DOPBRIRSIND, MEITGC., FERENUADOHAH
PR TE RIS 72 PR RS A E A TR T2 8012, Jiik D W ZEHIRICRIT 57
— LU —ZFER D T /A E# L THIV (Sato, K.etal., CancerRes. (1993) 53,
851-856)

X AZHUR & e ML HLIR O B # fEICIE. EMAROL OB ERA SN, #2iEH
HCTIZ.Cy1.Cy2,Cy3,Cy 4%  LE{TIICk . CA 2T HILNTES, &
7o IR EIZIX 2 DREAD LR ENZWE T D120, EMURE R HIREEAHL T
Juy,

—RRAVIZ . FAFHURIL. BRI O TFLENY B SRR D WS fHIR S B ML H R
DEHEIREDH25, — 77 EMEFRIE, ENEIS O FLENM B BT IR O AB A
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[0032]

[0033]

PEAERE . MR SR DT L — LU — 2 AR IS L OVE S GER S D DR D,

728 FATHURSCE MR R ERIL 728812, FTZSHEIR (1120, FR) RO H HiR
HOT I BEMOT I TEBAEL THEV,

FATHURICISIT DV ZEER . XTI MEFUARIZISIT D CDRD HRITFFIZRES L
T EDISBREMMIHE R THE, FlRIX, ~TRHUK, Fohpuk, oFpik, 57
FHARRE OB E VAT LB FTHETH D,

FEOF AT REMUIZEB W T, B HRERSTZHURDT T = ANEME A HERF
L7 EEF AR MEZATOZLIIRE TH S5, AR IV I, vV APLiEE
RT3 = ANEHEE R T MEFUERO BRIk L T,

ARREVNZIWTEHELWEMEGURIE, BLF13E 5 229 (EMEESHELS : hVB22B
p—z VH) | BLFI3E 5 : 256 (EMEESHACLS :hVB22B g-e VH) | BLAIE 5 : 262 (B
L E LS :hVB22B e VH) | ALH13E 51 289 (EMEE ALY :hVB22B u2-wz4 VH
) BHBVMIALHIFEE 5 295 (e MEESEZF : hVB22B q-wzb VH) IZFLH D7 I/ RHL
&9 % EE{ PR HIRAH T D0k, XUIELHE 5 238 (e MbEEREHALS -
hVB22B p-z VL) Fe#1% 5 : 258 (e MEiREHAL S : hVB22B g—e VLH DV L
hVB22B e VL), BL3E5: 291 (EMEEEEHACLS] : hVB22B u2-wz4 VL) HHVNIELS
5297 (EMEELBHACH - hVB22B q-wzb VL) IZERHR D 7/ FeRd 7% A - D
FEFEIREH 55 THY , BRI ELIIEL FDOQ)—G)DUNTF NI FLHR D H
SH PR GEAR M UM EH FI AR TR A A T 55 TH D,

(DBEEHIFE 5 22912 Fe#k 0 7/ BEREA 2 T 2 S FI EgE I, X ORLYIFE 5 :23
SIZFLE DT I/ FREL A& A DB v 28 ik
(QDBELHNFE 52 256 ZFLsilD T I/ ERELA 2 9 S EH FI 2R FHik. M OVLAIFE ©5: 25
BITELHER DT I/ FREC 5 H DI GH vl 45 el
(ELHNFE 75 : 26 2ICFLak D T I/ BRELY 2 AT D EH AT, K UELYIFE 25
BIZFLH DT I BRBL I 2 3 DI 7T 25 FH ik
(DECHNE 5 : 28I D T I/ BRELH 2 I HEHE v 2R FHk, K OELHIFE 751 29
LIZFLR DT I BRRL A 2 9 2 7] 25 fH
(BFELHNFE 75 : 295 ZFesi D T I/ BERl A2 3 HEH vl 22563k, K OELAIFE 529
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[0034]

[0035]

[0036]

TIZFEH DT I/ PR A 3 DR gE W 28 E

FOEHRFUROF LTI, BLFIE 5 2, 254, 260, 287F72iX293 (eMk
sc(Fv)2B2 51 (hVB22B p—z sc(Fv)2, hVB22B g—e sc(Fv)2, hVB22B e sc(Fv)2,
hVB22B u2-wz4£721ZhVB22B q-wz5) [ZFe# D 7/ BERe 32 A T ik % 2%
ZENRTED,

hVB22B p—z VHO X EHLFNZALFNFE 7 : 228, hVB22B g—e VHOD 5z b 51 2-Hil
FF: 255, hVB22B e VHOR KALH ARl 535 : 261, hVB22B u2-wz4 VH®D
W EALYZBLHIFE 5. 288, hVB22B q-wzb VHOHE FLAL 3 2Bl 513K 5 : 294,
hVB22B p-z VLOE EEELFNZELFIFE 5 237, hVB22B g-e VLI L TUhVB22B e VL
DY FERLF AR5 : 257, hVB22B u2-wzd VLOKILELFIZELYIFE 5 : 290,
hVB22B q-wz5 VLD EACHNZ RIS 5 2961Z50 8T 5,

B35 - 229 (e MU E S ALY :hVB22B p—=z VH) | BlF3% 5 : 256 (B MEE &AL
F1:hVB22B g-e VH) | BRI 5 : 262 (MU ESELS] : hVB22B e VH) | BLHE 5
289 (ML EMHALF :hVB22B u2-wz4 VH) E7213ELFHK 5 : 295 (e ML ESHHELF -
hVB22B gq-wz5 VH) IZFE#k D7 /BRI T,

T EE S : 31 —35HCDRI,
TS : 50—6653CDR2,
T/ :99—107H5CDR3,
TWFE T 1—30MFRI1,

T MRE T : 36— 4905FR2,
TR 67— 98HFR3,

T S 108— 118 FRAUTAH Y 35,

X, BiFE 5 238 (EMEIREHAC S . hVB22B p—z VL) | BLFIE 51 258 (EMBIREH
Bd%1 :hVB22B g—e VLE/2iZhVB22B e VL) | BLFIE 5 291 (e MBiRS{EC -
hVB22B u2-wz4 VL) £72i3AL3HE 5 : 297 (EMEIREHARS : hVB22B q-wz5 VL) I
FLELD T/ RELANZ BN T,

TR 24— 3953CDRI,
T F :55—615CDR2,



WO 2005/056604 19 PCT/JP2004/018506

721 94— 102A5CDR3,
TWFE T 1—23HFRI1,
TWE S : 40— 54705FR2,
T MRE T :62—9305FR3,
TS 103 —112FRAUCAH Y 35,
[0037] AFEBHIZI\T, hVB22B p—z VHELFNZ 31T 5 CDRI L USFREBLFIFE B-LDxf
JSIX LT OB TH D,

[0038]

[0039]

hVB22B p-z VH:
hVB22B p-z VH:
hVvB22B p—z VH:
hVB22B p-z VH:
hVB22B p-z VH:
hVB22B p-z VH:
hVB22B p-z VH:

AFEPIZISV VT, hVB22B p—z VLEFNIZ 81T HCDRI L U FREALHNFE 5 & DXHE

FR1,/Bd5# = :230
CDR1,/ B35 :36
FR2,/BC3I 71232
CDR2,/ B 5 :37
FR3,/Bd 5% 7= :234
CDR3,/ K% # = :38
FR4,/ BEC5I3E 7 : 236

T T DBYTH D,

hVB22B p-z VL:
hVB22B p-z VL:
hVB22B p-z VL:
hVB22B p-z VL:
:FR3,/Bd%3% 5 : 243
:CDR3 /K33 5: 95

hVB22B p—z VL
hVB22B p—z VL

hVB22B p-z VL:
AFEBIZI3V VT hVB22B g—e VHELFIIZ 81T BACDRE L FREFLH|HB-L DXt

FR1,/Bc A5 : 239
CDR1./Hd5 ¥ = :93
FR2,/Be#| #7241
CDR2, /T3 3& 5 :94

FR4,/Hc |35 : 245

LA T DY TH D,

hVB22B g—e VH:
hVB22B g—e VH:
hVB22B ge VH:

FR1,/Be%3E5: 265
CDR1,/B5I%E = :36
FR2,/ Bi#H|%& 5 267
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[0040]

[0041]

[0042]

hVB22B g-e VH:CDR2,/Fc#1%& 5-:37
hVB22B g-e VH:FR3,Bi%%E 5 :269
hVB22B g-e VH:CDR3,Ft%IH 5:38
hVB22B g-e VH:FR4,/Fi3& 5:271
ARFEBIZIB VT, hVB22B g—e VLEFNIZIITDCDRB L FREFLHIF 5 & D%}
FLL T OEvTtHha,
hVB22B g-e VL:FR1 “BiFIF 5 :272
hVB22B g-e VL:CDR1,“Bi5I% 5:93
hVB22B g-e VL:FR2,F%H 5 :274
hVB22B g-e VL:CDR2,/Bi%13E 5 :94
hVB22B g—e VL:FR3 /B3I 5 :276
hVB22B g—e VL:CDR3,/ %% 5:95
hVB22B g-e VL:FR4,BeFIFHE 5 :278
AFEHIZI T, hVB22B e VHERFIZ I 1T HCDRB L UFREALFITE 5 LDtk
LITo@hTHhod,
hVB22B e VH:FR1, “E %% 5 :279
hVB22B e VH:CDR1 /#3536
hVB22B e VH:FR2 “Fi%3F% 5 : 281
hVB22B e VH:CDR2 /B H|FH 75 : 37
hVB22B e VH:FR3,Fit¥3& 5 : 283
hVB22B e VH:CDR3,“Ei%3% 5 : 38
hVB22B e VH:FR4 /El %3 5: 285
ARFEBNTISVVT, hVB22B e VLEEFNZ BT BCDRIB I UFREBLFIF B L DO*HIi X
UTo\YTHd,
hVB22B e VL:FR1,/BiFFE 5-: 272
hVB22B e VL:CDRI1,“Ei%1% 5-: 93
hVB22B e VL:FR2 A3 I%H 5 :274
hVB22B e VL:CDR2, /it 5% 5: 94
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hVB22B e VL:FR3,Fl53% 5:276
hVB22B e VL:CDR3 Ei¥I#% 5 : 95
hVB22B e VL:FR4,/Bi%E 5-: 278
[0043]  AFBIIZIT, hVB22B u2-wz4 VHEEAIZ 1T HCDRE L UFREFLHIF 5 LD
SHSIZLL T D@ Th o,
hVB22B u2-wz4 VH:FR1,/Fl%E 5-: 298
hVB22B u2-wz4 VH:CDRI1,“Ei5% 5-: 36
hVB22B u2-wz4 VH:FR2 /E%)3FH 5-: 299
hVB22B u2-wz4 VH:CDR2,/Ei53E 5 : 37
hVB22B u2-wz4 VH:FR3,Hi%&E 5 : 300
hVB22B u2-wz4 VH:CDR3,“EC%13% 5-: 38
hVB22B u2-wz4 VH:FR4 /#l43% 5: 301
[0044]  ASFEBITEVNT, hVB22B u2-wz4 VLERFIIZ B BCDRIB I UIFREAFIE B LD
STIMIEL T D@ Th o,
hVB22B u2-wz4 VL:FR1,/Bi33&H 5: 302
hVB22B u2-wz4 VL:CDR1, 233 5: 93
hVB22B u2-wz4 VL:FR2 /El%&H =: 303
hVB22B u2-wz4 VL:CDR2 /Ei5IFH 5 : 94
hVB22B u2-wz4 VL:FR3,/BiFE 7-: 304
hVB22B u2-wz4 VL:CDR3 233 5: 95
hVB22B u2-wz4 VL:FR4,/Ei33% 5 : 305
[0045]  ARFEBIZI\NT, hVB22B q-wzb VHALFIZ 317 HCDRIS L U FREBLFIZE 52D
XIS X LA T OBEY TH S,
hVB22B q-wz5 VH:FR1 ~El%|3#& 5: 298
hVB22B q-wz5 VH:CDR1,/FC3% 5 : 36
hVB22B q-wz5 VH:FR2, B33 5-: 299
hVB22B q-wz5 VH:CDR2,/El%3& 5-: 37
hVB22B q-wz5 VH:FR3 /%3 5 : 306
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[0046]

[0047]

[0048]

hVB22B q-wz5 VH:CDR3,/Fid#1|3% 5 : 38
hVB22B q-wz5 VH:FR4 ~El%3%& 5: 301
AFEIIZEBVT, hVB22B q-wzb VLERFIZEITHCDRE L UFREALFIF - D%t
LU F 0@ ch B,
hVB22B q-wz5 VL:FR1, B33 5-: 302
hVB22B q-wz5 VL:CDR1, /B33 593
hVB22B q-wz5 VL:FR2 /BELFIF = 307
hVB22B q-wz5 VL:CDR2 253 5 : 94
hVB22B q-wz5 VL:FR3 “EL%13E 5 : 308
hVB22B q-wz5 VL:CDR3 “Ei313%&5: 95
hVB22B q-wz5 VL:FR4, B2 = 305
72%. hVB22B p—z B4, hVB22B g-e Fic4ll, hVB22B e Fc4l, hVB22B u2-wz4 i
F|. BETUhVB22B q-wzsRLFNIZ 1T HCDRIB LU FROR G E ., K18IZRLTZ,
PEo TARPNTIBN T, ZDOMDOFELWOEMEFUEOEERRIZ, LT OQ)—G)D
WFERICFEHR O T BRELAL D725, FRL, 2, 3, 42 F ¢ A EH T EFEREHF T
HeMuBi,
(DECHIF Z: 230, 232, 234, 236 (hVB22B p-z: HEHFR1, 2. 3. 4)
(QBLFIF 5-: 265, 267, 269, 271 (hVB22B g-e: HEHFRI1. 2. 3. 4)
QEHNFZ:279, 281, 283, 285(hVB22B e:HE{FRI1. 2. 3. 4)
(DAEFEE-: 298, 299, 300, 301 (hVB22B u2-wz4 :HEHFRI, 2, 3, 4)
G)BLFIF 1298, 299, 306, 301 (hVB22B q-wz5: HE{FR1, 2, 3. 4)
LLF OO — (DWWl O 7 I /R A A 5725, FRL, 2, 3, 4&H 728
G R A5 GEIR A 2 3 S eEMEBUAR.
(DECFIFE 5239, 241, 243, 245(hVB22B p—z:L&{FR1, 2. 3. 4)
QBLFNFK 5:272, 274, 276, 278(hVB22B g-e£7/2[ZhVB22B e:L#HFRI, 2, 3. 4
)
(BECHIF 5 : 302, 303, 304, 305(hVB22B u2-wz4: LEFRI, 2, 3. 4)
(DECHNFE S 302, 307, 308, 305(hVB22B q-—wz5:LEYFRI, 2. 3. 4)
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LUF ORI B Res D 7 RAELSH572 5 CDRI, 2, 3% 35 HIK rI A (kA
AIDeMesiik

¥ 5 : 36, 37, 38(hVB22B p-z, hVB22B g-e , hVB22B e, hVB22B u2-wzd &
721thVB22B q-wz5:HE{CDRI, 2, 3)

X
VLT OB B2 sk 72 BRECFH072 5 CDR1., 2, 3% 9 Hik6H 7] 25 a1 %
HFs5eMuFilik

Bi%& 5193, 94, 95(hVB22B p—z hVB22B g—e . hVB22B e, hVB22B u2-wz4 £
7213hVB22B q-wz5:LE{CDRI, 2. 3)
ThD,

[0049] EBITLDHFFELWEEREIL., LLFOQ)—G)DWFHiZ o HE A B &
N GH FI R EIR A G 3 D e MEHi i,
(DECFIFE: 230, 232, 234, 236IZFEaDO7T I /ALY H>672%, FR1, 2, 3, 4%
FHIHESGAEFER, BIUESIFEF:239, 241, 243, 245\Z5L#H 07 /AL
FHsin7e%, FRL, 2, 3, 4%4H 3 DG 2 fHIk
(DRLHFE 5 : 265, 267, 269, 27 LR DT I/ RALHIHH72%, FR1, 2, 3, 4%
FHITHEMEFTERER, BIOESIFS:272, 274, 276, 278IZFE#H O 7T/
FlHa72%, FRL, 2, 3, 4% 3 D4R vl 28 fE
(BELHNFEZ: 279, 281, 283, 285G DT I /ALY 5725, FRI, 2, 3, 4%
A4 HEHAEFER, BIURIIES:272, 274, 276, 278IZ5L#H O 7 /EEAL
FH o725, FRI, 2, 3, 4% F 4 DEE8{ v] 25 fHIk
(DBLFIFE 15-: 298, 299, 300, 301LIZFEH DT I /ERALHIHH72%, FRI, 2, 3, 4%
HI 2 EMHFEEE, BLUHEFIFHES: 302, 303, 304, 30525 D 7 /EEAL
Fmb7es, FRL, 2, 3. 4%H 3 DRI 2 FHHK
GIBLFNFE 751298, 299, 306, 30LITFEHMDOT I/ MRELSH 5725, FR1, 2, 3, 4%
FHI+HEHFEFRER, BIOESIFE:302, 307, 308, 305IZFEH DT /FEAL
FHn7p5, FRL, 2, 3, 4%F T 28 Pl 28 g8, X%
LUFIC i # o0 O vl 28 SH IS L OV GH rT 2 fH A 5 MbHilk
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[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

PlFI3E 75 : 86, 37, 38IZFEHD T I/ RALHIDH/R2HCDRI, 2, 32H T 5 EEHFIE
FHIR, BLOHLFIE 5: 93, 94, 955D T I/ BRECHH>572D5CDRI, 2, 3% F
ERALCE Pt

THD,

X AFHUERLEMESURIZEMENIZ BT BHUEHESMNT L Qa7 165 A 7
ETeMNIE 5T AICHEMEE LD,

ARBEINZBITEHUEOFEL O EBEED—D L T, FIERIMPUCHE & T 5hifk a5
IFBTERTED, ZTTWH AIERIMpl &L, MR EICFELL CvrSMplEistOMpl
DZEE), FERMpl BEARIZ2FI LU Tik, BEEEFEIRO —#8 XX =3 /K 1E
L CWBMplEZRITHZENTES, eI A, B BFERIIAFIE 5 123128
VWNT492% B D7 e —513% B O 7 I /FROE Sy DY 45,

FIEETURAHAZ MpLUZHE & T 28I, =B — 7 DB AT O A T BT DX
S BE BRI EAT ISR T CE B721F /< | in vivorkBRIZ IS8T 5 i i BE ok N Eh B
a2 i [ R Nl N S = R oY)

AFEIIZBITEHRDFELEBRED—DEL T, ERMplES L MplDT 156 L
TREATEIEEZR TR BT DN TED, FoAZEMH I, EMMpLE UL Mpl
WZ LT =ANEH AR T 55235, ERMpl& Y L MplD i 5 1Zx LT
7 A= AMNEMEF AP, BE . EMNIBWTRIE 52 AW # R AR N E e
Rin vivo TCOZRE B TRIETEBIEND, ERICH A THHEE LD
nad,

INoDHKRIT, EHIZ, ERR OV LIS DOEMW) (B 21T, ~ 7R3 E) DOMpUZ st
LT, fAIE 7T I = ANGEEEZF L TV ThE,

ILITARBHOFTARIZIX, TPOT I =ANEM: (MpliZkt357 I =ARNGMH) 23
EC50=100nMEA T, EFELLIXEC50=30nMEA T, EBIZFFELLIZEC50=10nMEL T ¢

DU END,

TA=ANEHEDORIE T EL, UEB TR DTFIEZIVITOIZENFRETHY , 4
ZIX, BB T DT IEICEVITOZENFRETH D,

thMpl(Palacios®., Cell 1985;41:727-734, GenBank#NM _005373), =21/
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[0056]

[0057]

[0058]

Mpl (HE EFH N ERE % 5 : 164, T /ERACAIA Rl A3 5 165I1Z70#H) . ~ 7 AMpl

(GenBank#NM_010823)DELFIIIBEIZAKI TH S,
EBITAFEINIE T EERIMPL~ DR A IEPEDKD=10 "MEL T, FEL<IZKD=10 ML
DA E T

ARFEPNTI\N T, FIYARILHL X Mpl~DFE S5 HEAKD=10 "MEL T OHUE THS
DT, YEFTAMDOTFREEHEAL THETHILNTES, #l%iE, Biacore®
AWeRE 7 FZAETFHIGEFA L TRIE T HIE A FHETH D, § 721> 5 Sensor
Chip_EIZFERIMPL-Fe & H'HE . W HMpIE B H ., 3P 38 2=tF
— I RPFRBRELZEESE., FURLENODE RIF IR FROMEAE %
RIEMBEL DU B E L CRINTAZENTED, Chip EICHETHZ L 2E
ELTITRHTIRES RS, BIZIT, EIEFIFLHEDOMG10 (Gln2137>HA1a231)
~GSTRiA HE . Mpl-1gG Fc@l & B HEREEZMANDZ LS TED, ZDDHUNAE
BN ERTD MR THBID . EOREETEMX, — i TOMEEL T, T
DIELL T, UE—ftie iSRS LICRIR COMEEL TRINTHIE3TEH03, A
FEHIZBWTIZZEDOWFOETHI,

o, FEAIEHEDFAMLITIE . ELISA (BEE S A B WS B E L) | EIA (B3 Sz il
FEVR) « RIA (S o B TR) DU T BOEPURIEE VWA Z e T& 5, FilxiE
EER AR MELEE VWA E | BRPESHE ST oHHEa—T A T LI L —
MC. #EBR PR R T a OB, B BRI EE A M DB _EiEOR TR A
MR D, TINAVT X ART 72— LEDOFR CTER LI ZIRGURERIIL ., 7L —&
A Fa_X—hL, WL, p-=ha T == L BERR/ 2 & OB B AN 2 CROGEE
ZRNET DL THIRMSE BTG5 43 TE 5,

FEAIEMED EIRIIFHCIRES RS, B2 R, 43 S Hf /B ml BE72
#IHDO EREFRETHIEN TED, LU, SR /BRI FTaE &6 0R X,
oS IvIEREN S,

AFEIIZBITFEHERDFELNEBEED— DL T, L TFDO)—XIDDU i
FLHOTUER BT D N — T 2RI DH IR E 2T 52825 TE D, D—XIDD
WIS OFRITF E LIRS TR TH S,
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[0059] (D)

PAF D) —UDDNT I DBLHINE S Fsk D7 I/ BRELF55725CDRL, 2, 3
ZH T HVHE S LHuE Iy an TIcS-Hiik o4 B3 TUREGTE 1 OHE{CDRA R
T
(DECHIFEE: 3, 4, 5(VAT:HS{CDRI, 2, 3)

OBLFIFE 526, 7. 8 (VA130F/=iZVB17B:HEHCDRI, 2. 3)
(DBELFIFFE S 9. 10, 11 (VA259:HEHCDRI, 2. 3)
(WELFIFE:15, 16, 17(VBI2B: HE{CDRI, 2, 3)
G)BLFNFS-: 18, 19, 20 (VB140:HF{CDRI, 2, 3)
BHELFNF S 21, 22, 23 (VB33:HEHCDRI, 2, 3)
(DECHIF 24, 25, 26 (VB45B: HEHCDRI, 2, 3)
RFLHNF 27, 28, 29 (VB8B:HHCDRI, 2. 3)
(DECFIFE 5230, 31, 32(VB115:HE{CDRI, 2, 3)
(10)AE%%E5-: 33, 34, 35(VB14B:HE{CDRI, 2, 3)
(1DAEEFE 536, 37, 38 (VB22B, VB4B, hVB22B p—z, hVB22B g-e, hVB22B e,
hVB22B u2-wz4¥£7-1ZhVB22B q-wz5: HE{CDR1, 2. 3)
(12)EHF 51 39, 40, 41 (VB16:HEHCDRI, 2, 3)
(A)ELFEZ-: 42, 43, 44 (VB157:HEH{CDRI, 2. 3)
(1DELH)EZ-: 48, 49, 50 (VB51:HE{CDRI., 2. 3)
(15)fEFE 551, 52, 53 (AB317:HE{CDRI, 2, 3)
(16)ALFFE 5. 54, 55, 56 (AB324:HE{CDRI, 2, 3)
(ADEHNFE 5-:57, 58, 59(TA136:HEHCDRI, 2, 3)

[0060] (1D

LT D) —(10) DT A DOBEEFHNE S I Giak D7 I BRELH)> 572 5CDRI., 2, 3
2H T HVLED LHE (Uya o hIZE P04 BB L ORI T OLE{CDRE R
T
(DECHIFE 5 :60, 61, 62 (VAT:LEHCDRI, 2, 3)

OFEHF 5 :63. 64, 65(VA130, VA259, VB17B, VB12B, VB140, VB45B,
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[0061]
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VB115, VB14BE7213VB51 : LEHCDR1, 2, 3)

ECHNE 5. 78, 79. 80 (VB33FE/-1FTVB157: LEICDRI. 2. 3)

(DELHFEE-: 84, 85, 86 (VB8B: L CDRI, 2. 3)

GREFNFE5: 93, 94, 95(VB22B, hVB22B p-z, hVB22B g-e, hVB22B e, hVB22B

u2-wz4F7~1ThvB22B q—wzb:L8£CDR1, 2. 3)

(6)BECHNFE 5-: 96, 97. 98(VB16:LEHCDRIL. 2. 3)

(DEEFFESE-:102. 103, 104 (VB4B: LECDRI. 2. 3)

(B)BEHFE S 108, 109, 110 (AB317:LB{CDRI1. 2. 3)

(OFEFFES:111, 112, 113(AB324:LE{CDRI1. 2. 3)

(10)EHFE 114, 115, 116 (TA136:LE{CDRI1, 2. 3)

(11m)

LT D) —CODNTN>DOELHNE B Fedk O 7 I/ BReAHH72 BVHA & Eedi

.

(DAELFIE 75
(2)HLFNZ 75 :
QBLHNE -
(DBELHIE 5
(B)BLHNFE 75
(B)ALSZE 75
(DAL 75 :
(B)ALFNE 75
(DAL -

(10OBCHNFE 75
(1 DBEHNFE 7
(12)BLF)E 5
(I3)ALHNFHE 75
(1DBRANFE
(15)RHE

124 (VAT7:VH)
126 (VA130:VH)
128 (VA259:VH)
130 (VB17B:VH)
132(VB12B:VH)
134 (VB140:VH)
136 (VB33:VH)
138 (VB45B:VH)
140 (VB8B:VH)
142 (VB115:VH)
144 (VB14B:VH)
118 (VB22B:VH)
146 (VB16:VH)
148 (VB157:VH)
150 (VB4B:VH)
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[0062]

(16)He 5
(IDBEHNFE
(18)BLHNH =
(1DRLHNE =
(O)ALHFE 75
QDA 5
(22)BLHNFHE 75
(23)ALFNE 5
COBRHNE =

(Iv)

LT D) —A8) DWW T N> DREHIFE B itk 07 /BRI D> 572 DVLE & Eedi

.

(DALHNFE 5
(2)ALFNE 75
(3)HLFNFE 75
(DBELHIE
(G)BLHINE 5
(B)BLHNFE 5
(DAL 75
(B FNZE 75 :
(DELFNE 5
(10ALH I 5

(1 DBECHNFE
(12)BLHNFE 75
(ADALFNE 5
(1DBEHFH 75
(15)BLHNFHE 75
(16)RHFE

28

152 (VB51:VH)

155 (AB317:VH)

159 (AB324:VH)

162 (TA136:VH)

229 (hVB22B p—z:VH)
256 (hVB22B g—e:VH)
262 (hVB22B e:VH)

289 (hVB22B u2-wz4:VH)
295 (hVB22B q—wz5:VH)

125(VA7:VL)

PCT/JP2004/018506

127 (VA130, VB17B, VB12B, VB115%72iZVB14B:VL)

129 (VA259:VL)
135(VB140F 7213 VB45B: VL)
137 (VB33:VL)

141 (VB8B:VL)
120(VB22B:VL)

147 (VB16:VL)

149 (VB157:VL)

:151 (VB4B:VL)
153(VB51:VL)

157 (AB317:VL)

161 (AB324:VL)
163(TA136:VL)

238 (hVB22B p—z:VL)

258 (hVB22B ge:VLE7/2[XhVB22B e: VL)
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[0063]

ADkLH)E 5291 (hVB22B u2-wz4: VL)
(18)AEFFE 5: 297 (hVB22B q—wz5:VL)
V)

T Q) —U8)DUWFNANTFAHDVHE L UNVLE S teHiik,
(DAECFIFF T : 3. 4, 5(VAT:HE{CDRI, 2, 3) ., %5 :60, 61, 62(VAT:LIH
CDR1, 2. 3)
QEHNFE =6, 7. 8(VA130E/~IZVB17B:HEHCDRI. 2. 3) ., AicF %K 5:63, 64, 6
5(VAL30F7=iZVB17B: LECDRI, 2, 3)
(DEFHNFE =29, 10, 11 (VA259:HEHCDRI, 2. 3). Al =:66, 67, 68(VA259:
L#4CDR1, 2. 3)
(WECHIFE S 15, 16, 17 (VB12B:HEHCDRI, 2. 3). BLAFHE 572, 73, 74(
VB12B:L#4CDRI. 2. 3)
(O)ELHNFE 7 :18, 19, 20(VB140:HEHCDRI. 2. 3) . BLFIFEF:75. 76, 77 (
VB140:L#{CDRI, 2. 3)
ORLHF 5221, 22, 23 (VB33:HBHCDRI, 2, 3). AtFES: 78, 79, 80 (VB33:
LS4CDRI, 2. 3)
(DECHIFE 5224, 25, 26 (VB45B:HEHCDRI, 2. 3) . Bl3I&HE 5:81. 82, 83(
VB45B: LE{CDRI. 2. 3)
(®)ELHNF - 27, 28, 29(VB8B:HEHCDRI, 2, 3). AlFIFH 7Z-: 84, 85, 86 (VBSB:
L#CDRI, 2. 3)
(DALFFE 5: 30, 31, 32(VB115:HECDRI, 2., 3). ALFIFHE S :87. 88, 89(
VB115:L#CDRI. 2. 3)
(10)AEZE5: 33, 34, 35(VB14B:HEHCDRI, 2. 3) | AEFIFE5:90. 91, 92(
VB14B:L#{CDRI. 2. 3)
(1DEHFE S: 36, 37, 38(VB22B, hVB22B p—z, hVB22B g-e, hVB22B e,
hVB22B u2-wz4¥7-iZhVB22B q-wz5:HE4CDRI, 2, 3) . Al 5-: 93, 94, 95(
VB22B. hVB22B p—z. hVB22B g—e, hVB22B e, hVB22B u2-wz4%7-13hVB22B
q-wz5:L8CDRI1. 2. 3)
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[0064]

(12)Kd 5% 5-: 39, 40, 41 (VB16:HECDRI, 2. 3). AidF%E 5:96. 97, 98 (VB16
:L#{CDRI. 2. 3)
(13)ALFFE S 42, 43, 44 (VB157:HE{CDRI, 2, 3) . BLFIFE 5 : 99, 100, 101 (
VB157 :L#{CDR1, 2. 3)
(1RHFE5:45, 46, 47 (VB4B:HEHCDRI, 2, 3) . FiA3% 5:102, 103, 104(
VB4B: L#CDR1, 2. 3)
(15)ACFFE5-: 48, 49, 50 (VB51:HEHCDRI, 2. 3). AcFIFHE 5 : 105, 106, 107 (
VB51:LE{CDRI, 2, 3)
(16)BEFFE 551, 52, 53 (AB317:HE{CDRI, 2. 3). AdFI&FE 5:108, 109, 110(
AB317:L#{CDR1, 2, 3)
(1DAELHFE 5: 54, 55, 56 (AB324:HE4CDRI1, 2. 3) . BEdF3E5:111, 112, 113(
AB324 :LECDRI, 2. 3)
(I9EHIFEE: 57, 58, 59 (TA136:HEH{CDRI, 2. 3) . ELFIFEZ:114, 115, 116(
TA136:L8{CDRI, 2. 3)
(VD)
LT D) —QCODWTNA>DRELHNIE B il 07 L/ BREL A D>/ DVHB L
VLE &L HUAR,
(DEHNFE 124 (VAT:VH) | BLFIFE5:125 (VAT: VL)
(QBELHNFE7: 126 (VAL30:VH) | BLFFK75:127 (VAL30: VL)
(BLHNFE5: 128 (VA259: VH) | Ac¥FE 5 : 129 (VA259: VL)
(OBELFIFE 5 : 130 (VB17B:VH) | Bd3%5:127 (VB17B: VL)
(5)ELHNFE 5132 (VB12B: VH) | BlA3%E 5-: 127 (VB12B: VL)
(B)ELHFE7: 134 (VB140: VH) | Bd%3%5:135(VB140: VL)
(DELHNFE 7 :136 (VB33:VH) | Bl¥IFE 5137 (VB33:VL)
(B)BLFFE = : 138 (VB45B: VH) | Bt 5 :135(VB45B: VL)
(DELHNFE 75 : 140 (VB8B: VH) | BLFI%E 75-: 141 (VB8B: VL)
(10)BE23FE - 142 (VB115:VH) | Bl 5 :127 (VB115: VL)
A DECHIE 144 (VB14B:VH) | BeFI%E5-: 127 (VB14B: VL)
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(12)EeHFE 5118 (VB22B: VH) | A4 5: 120 (VB22B: VL)
(1DBEFIFE5: 146 (VB16:VH) | B FIF 5 :147 (VB16: VL)
(1DARLFES: 148 (VB157:VH) | FEFIFE 5 : 149 (VB157:VL)
(15)k3%E5: 150 (VB4B: VH) | lic#I3EF 5 : 151 (VB4B: VL)
(16)RLFFE 5. 152 (VB51:VH) | BdF3E5-: 153 (VB51: VL)
(1DEFFE 5 155 (AB317:VH) | BlFF 5: 157 (AB317:VL)
(1®ELHNFE 159 (AB324:VH) | BiFIFF 5 : 161 (AB324: VL)
(1DELFNFE 162 (TA136:VH) | BEFIFF S : 163 (TA136: VL)
(20)BLFFE5: 229 (hVB22B p-z:VH) | FL#IFF 5 : 238 (hVB22B p—z: VL)
CDAELFE S : 256 (hVB22B g—e:VH) | ElFIE 5 :258 (hVB22B g—e: VL)
(22)BLFFEH: 262 (hVB22B e:VH) | BLFIFE 5 : 258 (hVB22B e: VL)
(23 F1% 7 289 (hVB22B u2-wz4:VH) | FdsFE5:291 (hVB22B u2-wz4: VL)
QORLHNFE 295 (hVB22B q-wzb:VH) | BdFIFE 5 :297 (hVB22B q-wzb: VL)
[0065] (VII)
BRI 5 1 1221 R D 7 I/ BRRLAD B2 551/ (VB22B tscFv) ,
[0066] (VIID)
BeHIFE 7 : 2 (hVB22B pz:sc(Fv)2) . AlFI%E 5 : 254 (hVB22B g-e:sc(Fv)2) | Al%
%5 :260(hVB22B e:sc(Fv)2) | AL 5 : 287 (hVB22B u2-wz4:sc(Fv)2) . £72i
ELFIE 75 : 293 (hVB22B q-wz5:sc(Fv)2) DU NT ILNIERH D T/ BREC S D725
EMEHUA,
[0067] (IX)
BT DVHEE LA,
(DECFIFE B-: 230, 232, 234, 236 (hVB22B p—z: HEHFRI1. 2. 3. 4)
(QELHIE 5 :265, 267, 269, 271 (hVB22B g-e:HEFRI, 2. 3. 4)
BLFNFES-:279, 281, 283, 285(hVB22B e: HE{FRI1, 2, 3, 4)
(WECHIFEE: 298, 299, 300, 301 (hVB22B u2-wz4: HE{FR1, 2, 3, 4)
GECHIF 5298, 299, 306, 301 (hVB22B q—wz5: HEHFR1, 2. 3. 4)
X)
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[0068]

[0069]

[0070]

[0071]

PAFOQ)—@DDNFINTFEH O T ERLA D725 FR1, 2, 3, 4%/ 3 5VL
TR,
(DEZFZE 5-: 239, 241, 243, 245 (hVB22B p—z:L#HFRI, 2, 3, 4)
OBEFNE 5:272, 274, 276, 278 (hVB22B g-e%7/xiThVB22B e:LEHFRI, 2, 3, 4
)
(DEHIFE - 302, 303, 304, 305(hVB22B u2-wz4: LEKFRI, 2, 3. 4)
(DEHF 7 : 302, 307, 308, 305(hVB22B q-wz5: LEH{FRI1. 2. 3. 4)
(XD

T D) —G)DOWFRITTRHOVHB L OVLE G Pk,
(DAL 751230, 232, 234, 236|Z52 DT I/ BRELSH5725, FR1, 2, 3, 4%
H32DVH, BIOBEFIES: 239, 241, 243, 24550 O T I/ BEECFING/RD,
FR1. 2, 3. 4% H 3 5VL
(DBELHFE 5265, 267, 269, 27 LIZFEHOT I /EALYHN>H72%, FR1, 2, 3, 4%
HIBVH, BIOESFIHF 272, 274, 276, 278IZFe#OT I/ BEACFHINGIRD,
FR1, 2, 3. 423 5VL
(DARLHNFE S : 279, 281, 283, 285IZFLH DT I /RALHIHH72%, FR1, 2, 3, 4%
HTAHVH, BIUEFIES:272, 274, 276, 278ITFLHOT I/ FRECFIN G225,
FR1. 2. 3. 4% H 3 5VL
(DHBELHNFE 751298, 299, 300, 30LITFEHMDOTI/MRELSHH725, FRI, 2, 3, 4%
HIBVH, BILUWFIFHE S :302, 303, 304, 305IZFE#OT I/ EEACFHINGR5,
FR1, 2, 3. 4263 5VL
OBLFFE 15-: 298, 299, 306, 301LIZFEH DT I/ ERALHIHH72%, FRI, 2, 3, 4%
HT5HVH, BILOHEFIFHF S : 302, 307, 308, 305IZFEHDOT I/ ERALHIDBI25,
FRI. 2, 3. 423 %5VL
(XID)

BRI 5 : 264IZFE# DO T I/ BERLF N> D72 551 (VB22B 1 sc(Fv)2)

RO XIDDWFAIIC T D T I BEELFNC BT L IO T /BB iE
Ha, KK ATMBIO ETBAS I, 2> 00— XIDOW-F N Rldk o s



WO 2005/056604 33 PCT/JP2004/018506

[0072]

[0073]

[ & DEMEE G T DHA,

ZZCIHEREIIIC IR ZE ) L1d. AR LR D5 AR Db LRIk £ 515
BWVNTAEMFINEEEF 5257, ZOX07MEHEEL TL, FlAR, faThtE
HONET I =AMNEME IR THILTED,

HHRY T F REBEERICRER R RTFRERRLFT D7D | B EFITIH
DNT=HEEL TR RIRTFRICERZE AT LTENMBIL TV D, B2,

Y BEFTHIE, FBA7 R AL K 1L (Hashimoto—Gotoh, T. et al. (1995) Gene
152, 271-275. Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500,
Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456, Kramer W, and Fritz
HJ(1987) Methods. Enzymol. 154, 350-367, Kunkel, TA(1985) Proc Natl Acad Sci
USA. 82, 488-492. Kunkel (1988) Methods Enzymol. 85, 2763-2766) 72&7% AU NT
AFEHOFTRICGEEE BEEATHILICIY, IR S RERIC RS2 Bk %
BT HIENTED, Fe, TIV/BROEFITHRTUTEB N THAELYD, ZDEHI
AP OFURDO T I BRI B W TIL LUTEE DO TR ER U= T /%
FLFIZE L, UK RE R IC RSB EeARP OHRICE N5, ZDID
BREBMITBITD, BRBOT, IEHESRFFSITONDIRY, FRIZHIBRS RV, 225
THT ML, BE ., 50T IBUNTHY, FELITI0T7I/BLUANTHY, &5
WCAFELLIZI07 IR LN (B 20X, 57 I /BRLUUN) ThHHLESE 2 6D, EbiT, &
BLEERALIE . TEPEDSRIFSILCWVBIRY | RRICHI RS20,

TIEEERIL, VEITER DT IR I ELIIFEMNET IR I 4£
U5%, ZZ°C, FEMETIERIRIE | 813, A2 2 /b E -+, #o%
A DA T I BRSO L RIRER T R Th D03, TIWET IR
1&0X, B FRIRIG S BRI T R TH D, TR, I ELLIT, T
RIS O E ORIFEE FTRRIC T 27057 LU/ BICEESND, Lo T AFEICRB W
THRIFHTIBER 213, TROZIN—F D1 OITB 457 EEs . b
ENZEIRRR RIS E T ORI N —F IR T oMOT IR CEHETL28%
BT 2, (BN RIRRR T BRAIEA B 57U BBRED T NV —T13 . AR5y
BCTIHLN TS, BRI LT7TI/BRFELICB O TIE, TI/BRNIEH O E MR AT
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[0074]

[0075]

ENTOBHIDTINPRITEREINDZENEEL, FIZIET7TI /Ao ELL
ThE, BRARE T (AL L LML FLPLW, Y, V) BIAKRMETI /B2 (R, D, N, C. E,
Q. G.H.K, S\ T). IRl EHF T 57/ (G, A. V. L. 1, P), ZKEEES A Ml
FEATDTI/RRE. T, Y) M T EHMEHEF 72578 (C. M) | VR
K 7 INEAEREEATE7I /8 (DN, E, Q) HESHRISEE A7/
(R, K, H), FHEESAMUEERT27I (H.F. Y. W) 23T 2208 TES (
FEIMNIZ DTG 7 BRO— 5B E R T) .

HDET BRI T 1 SUIEBAE DT I /BB LD K I, ANk O Xidfh
DT BRI L DB IVEMS NI T I BREFNEH T DRILTFRBZD4Y)
FEING AR T 22813 Tz b T (Mark, D. F. et al., Proc. Natl.
Acad. Sci. USA (1984) 81, 56625666 . Zoller, M. J. & Smith, M. Nucleic Acids
Research (1982) 10, 6487-6500 . Wang, A. et al., Science 224, 1431-1433 |
Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA (1982) 79, 64096413 )

ARFEHOHROT I/ BERCHNAE AR D7 /B EBR IS =HrRizid, 2h
YR E G LA L S TEBPEEND, MG Z S 7HIT, Zhbiifkefhn =7
FRXIIZ L SIBFEBELebLDTHY, RBEHITTEND, S Z I HEE
BT 5 H T AR OFLEE N T HRYXI LA F RO LTFRGIARY A~
FFREI—-FTERIXIVFFRET L — LR — BT BINEE L TR
R ZTE AL, [ ETRBRITIRIL, YEFICATOFEEZHANDIENT
X5, REHADOHURE DG I ENDMDRT TR TR YRFFRELTIE, iz
i£. FLAG (Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ) , 6/ dHis (2
F-0) P E 7256 X His, 10 X His, A2 7 /Ll HEEES#E (HA) . Bhe-mycd Bt
J . VSV-GPOW: [ . pISHIVOM . TT-tag, HSV-tag, E-tag. SVA0THLF OB F
\ Ick tag, o —tubulind®7 )i, B-tag, Protein C O ZEDAD T F K& A4
HIENTED, £o, ARFDHURED@E I SN DMMDRY RXFFREL T,
FZIE, GST (TN EFF AL —S— T AT 2F—8) HA(AV TNV FRER) | A
L7 T Y EREEE, B I —E | MBP (= /Vh—AfEHH L U H) &
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[0076]

[0077]

[0078]

[0079]

BRETFOID, HTIREN TWABINHTFFRERIIRIR T FREa— N3 5RI X7
LA FRE | ARHAOFIEEZ 2 —RTERIXILAF RE@EGSE | Zhickoigls
IERE R XV FF RERBLSEHZLIZED, RIS FREFHRI 2280
TE&ED,

AR OPURNL, BT DENEEAT DMMCME EHDVIERIFIEICEY,
TIBRELE ., 4 F B, SRS SUIEEOF ERSIERE R L A ER0ES, LasLess
5. BLNIEHER, AT OFIAL RIS OMEEEZ AL TWARY ., ARIIICEHEEN
%o FlZIX AR OTUEZEEAK., FIAIXKGRE CRESEZSG . Akoht
DT I BRRLT | DNREHI AT A = B H M INE D, AFEP OFURIZIZDLS
2L E T3,

LFRO-XDDOWFNHIDHARBFEIRT D= N — T L3RI DT, RV T
T=ANEMEZFTHEEZOND, D—XKIDOWFNDOFRLFRIE T D=~ —
T ERBTRT DI A T ARMOF IV LI ENFHETH D, A, (D—
XIDDOWFT N DOHURDSTRIRT DN —T"Z 8\ O FIRIC KR EL | ' h—
FITEENDT BRI A T HRY LT F Rl U CHAREERLT 551k
0. BH OIFETERENIZHUEDO = h—TEREL . O—XIDDWFTHDHi
HL ' M7 B RICHAR L RIR T 2 5 EREITRVBLZ L TES,

ARFEHPNZBNTIX, BFIFE 5 2IZ5RO 7 VBRI 20 T 552 384 5=
AR T DT DRI EL Y, BEFIE T 2150 7 U REL S 2A
PURIL, ERMplD26F: H DGlunH274% H DLeuETOMHEIMR, (FELLIX189% H
D AlaH>H2457F H DGlyDFE, SHITHELLIE2133F H DGInA>H2313F H DAlaE
TOREBEHBIRL TODETRREND, 76> T, EFMplD26FF H —274F H . HD5
1X189F A —245% H . HDHUMI213% B —2317% H OFHIRA R I H b A% H]
CEEND,

ErMplD 72 ERERS (BLFIE 52 123) 0263 A —274% B . HDVIX189F A —
2453 H | HDVMI2133 H —2313F H OTFIA RS DPURI3. AR ITR/HDTT
FRIZEVEDZENFEETHY, F21E, MMl 7 /PRRCE (BLXZFE 5 :123) D26
FH 2743 H . HDHVT189F H—245%FH . HHWNI213FH —2313F A O~T7F
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[0080]

[0081]

FEGIEIHE U CHRAEERIT 570, @5 O FECERLI-FRE#E T 5
=7 EREL, ARHOFUAL R = M7 28k T O PR EBIR 5 F k4R
EIZIWBBENTEETH D,

AR, EFRO—XIDICERIHMOTUEREIEG T D, KR OFELVERERO—D
ELT, EEEWMIZEERHOPIBEFITHZENTED, JDFFELIIVD, IHIZEFFEL
EVIDDOFURZZE T DT LA TED,

FEIARBYL, ARV OFiARE T —FTERIXILAF R E2TERI X7V A5
REARN D MR T AT VEAXL, D OARBHOHRERIEDIEITEE
I 282 — R 2RIV F RE G T I E—ER 95, AFPIDRYX
VAT R, KREHOHEEZa —RT2RY, FrZfRESI T HEDO T AT UR
K28 (DNA) F7- 13U R (RNA) LD L F/ T E DR s BEAE IR THD, K
RN DI ELEE AT TEN, RFEHDORY IV AFRiL, Hitkz@s 1 T30
RFRICIORBISELERIME AT DL TED, AR OHUERE RS HEEE
R TOHMEEARI) = BRI, a—T L THWSZEL TED, iIL A%
Hofikza—R$2RIXI7VFF R, i3t 0—#E2 7 a—7 LU THW, N
TVE AL —Tar | AR THREI (B 2 IXPCR) ZEOHEAMIC LD ARIXILAF
REAR D2 MR T TATVE AR, D> DOARREHOFUEL R EDIEMH %
BT 5965 — R BDNAZEBHIENTED, ZOLHRDNABLARTERHDFRI X7
FFRICEEND, NATVE AB—TaHAiF (Sambrook,] et al., Molecular Cloning
2nd ed., 9.47-9.58, Cold Spring Harbor Lab. press, 1989) i34 35 123 lmbhi-
B THD, NATVEF AR = al DDLU T, FI2IT, ARRR P Mgk
HERZET NS, KA D MR LT NATVE A B - a BOBEFIZE
W, Hi21E42°C. 0.1 XSSC. 0.1%SDSDZAHTHY ., FFELLIE50°C, 0.1 XSSC |
0.1%SDSDOFMTH D, LVFF LV INAT VL B —a ORFEELTHE, HAR
LV NIRRT BB, BmAN Y MadhliX, #)%1365°C, 5XSSC
K TR0.1%SDSDERMETH D, ZNDLDRFIZBWT, IBELY EIFDRITHEVRFEE
R T LHRIRIVAFRBRZROIHLNLZEB IR T&D, AL NATVFAY
—al DAV TR T HER LU TR ERCHRIR ER SR OER
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[0082]

[0083]

[0084]

HIEZ B, BHELA THENILINLEREEEIRIN T HZETRIRO AN V=
—HERETHLENFERTHD,

TNoNATVE B — T al BT BR TR BN J0E o DR X7V A F R
B—R92, RFEHOPURLHEREMIC R ERPUARIL, BE . ZOPiRE 7T
FLFNZ BT EV AR EZ A 2, AFEBOHLKIZIT, AR OFUARLEERERIC
FI&THY, D> ORTEOT I EEALS L& VRIS T T 55 b & 5, mv
MREPELIE, TI/BRL ~VZEBW T B H . A7R<Eb50% L EDRI—M, 4FELL
1X75% LA EDORI—E, EHICHFFELLIE85% LA LD R —M:, EHICHFELL1E95% LA
LORI—MEH T, RIVTFROMFEEE R E T DIZIE, SCHER (Wilbur, W. J. and
Lipman, D. J. Proc. Natl. Acad. Sci. USA (1983) 80, 726—730) ({ZZC#RD T LTV R 1
L7 ziT v,

ARPADyZ2—L LT, Pz, KIBEEREELTIHAITIE, _I7¥—% K
BT (B 20X, IM109, DH5 « . HB101, XL1Blue) 72& TR EIZHIES R EFART
D720, KIBHW CHIBESIS72D D lori ) 20| LIRS KNG D
BT (BT, RABLDIRK] (TN RF NG ATV I~ A 7
0 F L7 = =a—) L) [ZEDHBICED IS AR IKANMPEEAR T-) 2 F 3 ARl BRIL
2N, X7 Z—DFELTIE, M13%~_I & — pUCHE~ZIZ— pBR322, pBluescript
« PCR-ScriptZ2 & BT B 5, Fiz, cDNADOH T ra—=7 GIHLE Ll
72356, Eito&—ofhic, HxiX, pGEM-T, pDIRECT, pTT72ERZE T b5,

ARFEHDO~R7Z2—LU L, KR, BBV F—BHFHTHD, BE~7F—LL T
ix, Bl KB COREBE BNELZBEE, X — BN RKIBE CHEEShS X
572 FFeRH B A OIENT, FEEEIM109, DH5 o . HB101, XL1-BlueZ2¥ O KI5
ELIEHAITB T KB CHIRIKBE TEH 57 e —F—, F 213,
lacZ7" v1&— % — (Ward®, Nature (1989) 341, 544546 ; FASEB J. (1992) 6,
2422-2427) | araBZ7 11— & — (Better®, Science (1988) 240, 1041-1043 ), E£/ziX
TT7 e —Z—REZFFo TWBHBIERRAI R THDH, ZDEIR~_rFZ—LL Tk, Lk
FAT H — DT pGEX-5X-1 (T 7L< 748 | [QlAexpress system] (747>
8L | pEGFP, E£7213pET(ZDA . 18 EILTT RNARY AT —EBERELL T\ 5D
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[0085]

[0086]

[0087]

[0088]

BL21ASAFELVRE BT D,

Fio, NI F—IZNE RYSNTFRGUWDT=D DL 7 FNARFNBEENTNTHEN
o MEBEZWDT=DO DL FNEFILL Tk, KIBE OV T T XM EAS T DS
&\ pelB 7 )LAR% (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) Z{# 4 #LiX
vy, fEEMEA~DORTZ—DE AL, FlITE AT A, =L 7R —
TaEERWTITOZ LN TED,

KIBE LT Bz IR, A O~NIZ—L U T, LB HRO BB~ ¥
— (#1213, pcDNA3 (f-Ehar o 4E8]) X, pEGF-BOS (Nucleic Acids. Res.1990,
18(17),p5322), pEF | pCDMB) . B Bl i SR DIBLA~ 7 & — (B 20T
Bac—to-BAC baculovairus expression system | (7 2BRLALEL) | pBacPAKS) | Hiy
HSR DRI~ 52— (F 2 1EpMH1, pMH2) | BT 4 VAR RDFEE~7FZ — (F) 2
(X, pHSV, pMV | pAdexl.cw) , L’V /LA ROREL~TFZ— (F 21X, pZIPneo)
BRI SR DO FEL~ ¥ — (il 21X, Pichia Expression Kit | (> E' b7 #181) |
pNV11, SP-QO01) , M B B e DB~ 2 & — (il 21, pPL608, pKTH50) 233817
BB,

CHOME, COSHHME, NIH3T3HIlnE DB Hiia CORBLE B MEL 755 12iX

N TR DO HER T —F— Fl21ESV407 2T —4—(
Mulligan®, Nature (1979) 277, 108) , MMTV-LTR2%&—# —_ EFl o 7 2E—#
— (Mizushima®, Nucleic Acids Res. (1990) 18, 5322) , CMV ' 2&—& —/2 X % &
S TVBIERRE KR THY , Mfa~D WL R T 572D DA T (FI AR,
A (KA~ AT G418 ) IZ LRI TED LS R F AR T) 2 H T
IDITHFEL, ZOXO R LT/ T 572 —L U T, #ilZ2iX. pMAM, pDR2,
pBK-RSV., pBK-CMV, pOPRSV, pOP1372E 032 F Hivs,

EHIC, AT R2REMCRBSE, 1o, ML TORE T- Do —EoiE%
B LT 25611T. B G iR k& K8 L 7zCHOM K I E AL &84 3" 2 DHFR#
BFER/T2HX05— (121X, pCHOZRE) &AL | ARRL-FE—h(MTX) 129
MBS ERZET DI, T2, BB T O—ltE0RBLE A NS T 2856121,
SV40 THIFR AR H8E 2%tk FIZE->COSHIaE AV TSVA0 D #HE Bl
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[0089]

[0090]

[0091]

RGO 2 — (peD72E) TREIRM T L HFIEN BT oD, BRIBIAARELT
1. Fr. RVF—<TANR TF ITANA, TR T— T )L A (BPV) 2D H
ROHOEFANDIEL TED, IHIT, 16 EMIE TEAZ T —HIEIR D720, R
BRI Z— 38R~ — I — LT, T FVas R R T7 25— (APH) #1& T+,
FIVHFF—E(TK) R T KIBEEX Y T 7 T = RRAKRIR Y NV RNF R T =
Z—¥ (Ecogpt) EAx T, PEFuZERRIR TSR (dhit) BIR THF LT LI LR TED,

AFIRTBOTIRNT, 7 —2E FMBICE AT, 77— A
NBTE EMREL CIIRHCHIBRIZZRL, BIE, KIBE R %« OB/l %
WABZLENFRETH D, 8 EMIIE, Bl IR, ARPIOTEORESREDTZDHD
PEARELTHERAT 28N TED, RURTFRBEDT=HDPEAERIL, in vitros
L in vivoDEEAEFZR NI D, in vilroDREEAEFZEL ThL, BRI 5EAR
R A A 3 B EEAE R T 5,

HEigmMaa 32354, flx0E. S, i, EEMieE T Av
HZENTED, B L ik, WILEMIAL, #1121, CHO(J. Exp. Med. (1995)
108, 945) , COS, 3T3, I=w—=, BHK (baby hamster kidney) , HeLa, Vero, izt
T, FIZATT 7Y Y A )V BRREAAE (Valle, et al., Nature (1981) 291,
358-340) | AN E A, F121E, SO, Sf21, TnsA LN TW5E, AFHIZE
Wik, CHO-DG44, CHO-DXB11, COS7THilE, BHKAIE A48 12 AV o, Bh
PRI ISV T, REFBLA B ST 585 I FICCHOMBAS T LV, fi5 =
M ~DRZZ—DE AL, FIZIE, VN Ak, DEAET AN, T
FF = Z7URY —LDOTAP (R—U H —< A DKL) 2 V=5, =1 7ha
Rl —Tar ik VRT3 a2l OFETITIZ LR REThH 5,

WML L Tix, #ilxE, == 79 - #3585 (Nicotiana tabacum) Hi 3D
PEBAEAEREL THLILTERY, TNE VAR THIRI W, EFEMNEL T
X, BERE, B2, Py b eI R (Saccharomyces) J& ., B IE, oy huIER LY
3 = (Saccharomyces cerevisiae) , T 23R +7R> X (Saccharomyces pombe) 54
RE . BIZIE, TA~VLVX LR (Aspergillus) B FlZ1E, TAAVLF LR = A — (
Aspergillus niger) 23153 TS,
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[0092]

[0093]

[0094]

[0095]

[0096]

AR R 5854 MIENRE R WSELERNHD, MIEMEELTIE, K
JBE (E. coli) . #1x1X. IM109, DH5 o . HB101Z 32 F B, £ D, FEF 23 %0
b TVa,

AFBECTBOTEIRWT EiifE EMlaE RT3, BNET2RIXIZLAFRIC
FOIPH S 7o IfaZin vitro TR &322 81210, PR BonD, B&iT. &
HDOITFEICHEMTOIZ LN TED, FIzIE, Bl ERKE LT, Flxif,
DMEM. MEM, RPMI1640, IMDMZAEM 52 L3 TE D, £DEE, FBS. 4G IR i
% (FCS) ZE ik E AT 22 CEBL ., MIMIERFEL ThEV, HEEFFD
pHIX, H6—8THDDNLFELY, F522 1L, B, K30—40°C THI15—200RF 4T
UV SREZGEC TR O ZZ#A, @R SEEREZ D,

—5 . in vivoCRYRFFREEAIEDREL T, FIIE, i A+ 2EE
FoAE A T DIEA RO T oD, ZIHOEh) XY IZ B 23 5RY
XIVFAFREBEAL . B SUIHEG DR N TR ST FREEASE, BN T 5,
ARHITRBITBMEE LT, 2Thbo®, s as 15,

B EfE R 35354 . WIS, B REAVIEAREDD, MILEHmEL T
I, X, X EVD =R UV EANWDIENTESD (Vicki Glaser, SPECTRUM
Biotechnology Applications, 1993), ¥£7=. ¥LEHEYEZ W SHEE . POV AV ==
VBB VDI LR TES,

FIZIE. BBET DRIV AFRE, vF B A BA DISRFH PIZEAICE
EINDZRIRTFFRE—RN 5816 T-EOMEEE T-LLUGRRL5, RWT, Z
DA IR T2 5 e DNAWT i 2 P X OMA~TEAL, ZOREHEOYXF ~BHET 5,
MEZRBLI-YENPDEEND T AY 2=y 7P X IO F R ELTHUI
26, HOTKEEBEZ LN TED, NIV A ==y 7 XL EASN S HRE &
DEH BENEED-DIC, BEFRNVELZIF A =y 7R AL Th X
v (Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702),

Fo, BREL T, FIZIEHA2EZ R NDLTENTED, IAaZHAWDIGE. BW
DHFEI—RFTLRIXIVAFREBA LI F oV 4 VR e ARSI ED
ZEIZEY., ZDHAaDEEH6 H OFEZ L2 A3 TED (Susumu, M. et al.,
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[0097]

[0098]

[0099]

Nature (1985) 315, 592-594),

BT, EEET T 256 . BIZIEZ \az VbR T&DB, #3ak fAvais
&, BET BN BRIXILV A F R FRBA o2 —, FlziX
PMON 530IHF AL, 2RI F—%T T T TYVT b eI AT 7L T R (
Agrobacterium tumefaciens) D X572/ TUTIWZE AT D, ZO/TTITFEHF /32,
Bz 4L, =aF 7 « 2,38 5 (Nicotiana tabacum) (ZJRELEE, RA oD EELVFT
BOFARE DI LN TES (Julian K.~C. Ma et al., Eur. J. Immunol. (1994) 24,
131-138),

T IO HUAI. 15 MR AN £ AR (B2 ) b BABEL | B
IR T — PR U TR RLT2 203 CE 5, Pk R, FBRIX, BE R
URTFROREEITHEASNTWL OB, FERFEE T I IBRES
LTI, BIZIE, 7~ bTTFT 40— AT 5 T4V IRINER ., BT, B
BRI, YEpih I | FRER . SasE b, SDS-RY T 27U T IR IVERIKED., HE A
TERVKENE., BT, a2 BRI A5 ERI I F RO,
I BN TED, RPHEIZIBWT, HDRY T FRICBEHL TS TR )
THDHEE, FORIRTF RN, ZOMDKIRDE 551, B5H GHA X Fiffrick
STEETDHE) . EIMEFRIERIE (LI585 6) D LSRR
BREMICEHERVIEEZERT D, REICHMBRRY 7RI, RERT,
D7 LB 75% . IFELLIFTA 72 EHHI80% . EHITHFELLITA7e<EH%I85., 90, 95
 ET2II99% MR TH D, AT, AR OB BRI G IE, BT a~ T
TA— RNITZUVT IR NVERIKE, £7UIHPLCHOHT 28 TRIE TE S,

a7 40— L BIZIET 7 4=T 44—~ FT7 40— AF 2o m
< TTGT4— Bk T T o — AR, R 5T — RAEY
v hI 57— E T B35 (Strategies for Protein Purification and
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold
Spring Harbor Laboratory Press, 1996), ZIHDZ7ua~hr 57 —ik, AR~ b
757 4—., FIZIXHPLC, FPLCEDWMA I/ O~ 77 4—EHWTITHZ LN TED
o TI7A=T 4= ST 4 —ICFWDIZLELTIX, a7 A AIT L, T a7
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[0100]

[0101]

[0102]

[0103]

[0104]

AL CHF LT END, FlZiE. T AR A5 25L10 T, Hyper D,
POROS, Sepharose F. F. (Pharmacia)& 252 Fbh 5,

723 PR ORBRIBTOUIRE R ICE S B A EEMBR RS2 Licdy,
ERITEME N ZTOEIT NIRRT FRERETDHILLTED, BHAEEMBERLE
LT, BIRIE, NI 2 N7 Ly VDNV RRTFFH—8 | Far %
F—¥, Sard —ERERnHEVLND,

MpliZ#E AT DRI Y EF T AN O TR IVER THZENTES,

B2, /7 —F VHUREANAT IR —< %, EARITIT AN 2 AL
VULTFOINCUTERITX B, 37205 Mpl& /7B XM pIRE B a2 & EHt
JREUTHERAL T, ZhE B OB FIEICLIZS > TREZEL, b a5 Mins

1B O AR I L > TR OB E A S, BE DRI —= 7RI
LB —FOVIR BB A MIRE AT — = T T B LI Lo TRERITED,

BRI, /20— A HUREAERIT DITITR OIS T IR,

9, PR BGORMEFIREL TE SN AMplZ 0B %
Genebank:NM_005373/Z B R EHL=MpL&IE T/ 7/ BEECS & 36§52 Lz ko
TS, T35, Mplda— R 585 T-ELFE AN DOFRBL~ 72— RITFHAL T
1 24 72 15 SR E B S W 7214 . T TR 72138552 EiEF LA W
DEMDIF > R B INDO L TRRIT 5,

WIZ, ZOFE-MDlE o ™ E e AEDUR S U CTHVD, HDV L, MplDi 55~
FREBAEFUREL TETN T 22LHTED, ZOBE, $5r_7FRiZe MplDd T/
FERCA L0 L2 A RIZ LDV BB L L ATRETH D,

ARFEHOHMPLEUA DR 3 2Mpl4y T EO=E b—713 R EOLDIZRES L
T Mplar T+ RIZIFTET A= b —T 25X E O b7 2383 L Th X\, fit>T
 AFEHOHTMpITUEEERL T 5720 OFURIL. Mpldr T EICFET 7%
T 72 bR, 2072 oW B VDT LR FRE TH D,

FEAFPUR THRESNOMILEMMEL T, RHZIRESNDS D TIN5, Al
BT EMRE OB A EZEL CGRINTDOMFELL, — BRI -
WEHOEY, FZIE, v T A, Fob, NLARF— HAWITHX | FAERFEREN
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[0105]

[0106]

[0107]

[0108]

[0109]

%,

JEAEDUR Z B 0E T BITIE. DO FIEITLIZS>THTh s, FlxiX, —
R T HEE LT, BT AT LB DIEREN 7213 TSN 35281k veT
s, BARENZIX, IEYEPUK 2 PBS (Phosphate—Buffered Saline) <oA= Hll Ao i /k &5
T EICHAR, BBELCbOITREICIVBE DT V20 b, FlXT7a A 5E
BT VarrrEERA L, AR, WILEYIC4-21 H fRIc KBl G5, T,
AEPURSIE IR Y R AR E 35288 TE D,

ZOEHEA B EE L, MIE IS EOTEL SR EH 5505238 L7
21T HELEN DDA PRI L | MRS IS S D28, S EL VR R
ELTIL, BRI 361F i s,

BRI SRS S DM 7 OB ML L T, LB OI o —< /s A
Do DI r—-< I, AMOTE &~ OMNEEE, Flz X, P3(P3x63Ag8.653) (J.
Immnol. (1979) 123, 1548-1550) . P3x63Ag8U.1 (Current Topics in Microbiology
and Immunology (1978) 81, 1-7) . NS—1 (Kohler. G. and Milstein, C. Eur. J.
Immunol. (1976) 6, 511-519) , MPC—11 (Margulies. D.H. et al., Cell (1976)8,
405-415) , SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270) , FO (deSt.
Groth, S. F. et al., J. Inmunol. Methods (1980) 35, 1-21) , S194 (Trowbridge, 1. S. J.

Exp. Med. (1978) 148, 313-323) . R210 (Galfre, G. et al., Nature (1979) 277,
131-133) FE @ I s D,

TR I —~ il E DML A I, EARIZIIANE DG, ezl
V=GNV AT AL D JFEE (Kohler. G. and Milstein, C., Methods Enzymol. (
1981) 73, 3-46) FIZHEC THTH LM TES,

BREIZIX, ATRSMERE AT, H 2 i SRRl & IEERI OTFTE FICEE DR
EIFRIK P CEREMEEIND, B IEERIEL . FIXIERY =F1L 7 Va—L (PEG
) BUEATANA(HV])) EPBMERSH, BICHRZ IS ZIRE S0 572Dty
AF WAV IRF L REDORBIAIZFINBEA T 528HTED,

LI — < REDFE ARSI ERICRETIIENTED, FlZE.,
T — <RI L TR A 11052 T DD B EL, Biirc MRS I v
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[0110]

[0111]

[0112]

[0113]

DR ELTIE, Bz IE, Bl — < IRk OIS 418 72 RPMI1 640552 1
« MEMESZHK . € DAt ZOTEDOM N2 (2 VDIV B O K28 1 A3 T 7I6E
THY., SHIT, 4a R Mg (FCS) En MG MK Z 5624 TED,

HEMRLA TR, AR S s u— < M OFT E BA RO T TRR
AL, TOITCREICIIRLUIZPEGEHK (1 2 1 X255 T E:1000-6000F2 ) %@
H30-60% (w/v) DIRETHEML IBETDOILICL>TABIE T DS (AT
VR —=) BT 5, Kol VT 8 S R A BRI L 2.0 L T IS BRET
DEEE VIR T LI EONAT IR —<DEFTIHEL AWM AR E 2 bR
T2,

ZOIDZLTHLNINAT IR — <%, @ ORGSR . B ITHATE 2K (
ERFY T T TV RBEINTF IV S e E&K) CTIEE T2 8t kb
REND, FRCHATHEK TORE L. BET AT IR —< LS ORMIE (FER
A M) A3FEIRT DO N GBI L 3% H — 4508 ) ke 375, DTl EE
DORRFARIEEFMHEL . BHET DR EELET DNATIN—~ DRI —=
BLUOH—2r0—= 2" %179,

Fio, e OEMIZHUR AR E L T LA T IR —< 28 5M12, BRI ER
Zin vitro CMplUTIEAEL . &MY 7 SBRE BN RO KA SRR H $5Ixm—~
AL LA A S Mpl~ DO ATEMEE T 5T EOEMIUAESLZLH TES (A
W-1-59878 T AN EB L) . EHIZ, EMAKEAR T OETDOL = N —&EH 58T
AV =y 7B PR &7 DMl & £ 5 U CHiMpIHLARE A M2 BUS L . Zh e~
FEAL SR 7oA DMPUZ 3§D MR Z B L Th v (FE B I ABR T 5
WO 94/25585 5238, WO 93/12227 508, W092/03918 B-/A#. WO
94/02602 S-AEHREBM),

ZOINUTHHERIEN DB/ —F AP ELETHINAT IR —<T, B D
SR T RIS R T DN FRETHY ., Fio, IR T CREIRFE I 2L
HHETHD,

BYANATIR—<nDE /70— VHFREIET DI, YANTUR—~<%
BE OFILCTLIZNEEL ., EDOREE FIEELTHRLHFIE HDHNIEANAT IR —
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[0114]

[0115]

[0116]

[0117]

[0118]

< EZNEE S HAMILEMICE 5 U TGS, FOEAKREL THEL FikRLE
BEAEND, BIEOFEL, BMEOTKERLIODICEL TR, —FH. . BEDH
&, PO KEAEITEL TV,

M BIE T E2NATIN—~vbra—= T L YR F— |TRHAIAA T, Z
NEMEEICEAL, BB TR E AW CEAX OB BRI OIS /RS
FTBHILELAHETH D (Fl2 1L, Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192,

767-775, 1990&:/8) ,

BEARMICIE, PIMpIFUREEEAE T D ANAT IR —=5, HiMplHi D 71 ZE (V) FHR
%1 —R§2mRNAZ BB 9%, mRNADHEBEIX, AmD T, FIZIE, 7T7=Ur i@
.05 (Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299) , AGPCi% (
Chomezynski, P.el al., Anal. Biochem. (1987) 162, 156—159) 287 047> T4ARNA%
PHALL . mRNA Purification Kit (Pharmaciaf) Z£%-{ L C H FIOmRNAZ RIS 5
o F7~. QuickPrep mRNA Purification Kit (Pharmaciaf) Zf\\5Z LIZ LY mRNA%
HERATHEHTED,

BHHITZmMRNADD R G EE R 2 VO THURVERIBD cDNAZ A 5 T2, cDNAD
A h%iE. AMV Reverse Transcriptlase First—strand cDNA Synthesis Kit (42{b52 T2
8D 2 IV TTS, 72, cDNADO BB I UHEIEZATS (213, 5 ~Ampli FINDER
RACE Kit (Clontech) 33X U'PCR% fV /=5’ -RACE: (Frohman, M. A. et al.,
Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002, Belyavsky, A.et al., Nucleic
Acids Res. (1989) 17, 2919-2932) %44 [l -+ 2 L8 TE B,

SO T-PCREMN G A K& T HDNAWT i &R BIL | N7 Z—DNALERET D, &b
2, T LDz ~ 72 —EAERIL, KIS ICEAL CTan=—Z2RIRL TR &
DFMZ 7 E2— 5B 5, £ T, AL T BDNAOKE ERRFIZ A5 D ik, #

ZIE. VT AT XIVAF RF oA F—I 5 — 1 al BB IRV T3,

H &9 2HIMplFUEDOVIERE 2 — R 2DNAZR S = Dh , vk FrZOFiRE
B (CHHIR) 21— N4 2DNAR & A T 2R B 7 & —~ LA te,

ARFEY SN 2HMplb i E BLE 351 . PUARE AR 7 A R B HIEaE
e, Bz, =on— e — DO OLE TREL T HIORE T F—IZ
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[0119]

[0120]

[0121]

[0122]

[0123]

FAIRAT e, WIT, ZORBLAIZ—ZXD, 5 EMREBEERL ., FIRE BB
%o

TS T ORBUL, H{EZ XL E 7 — R 2R XIVFF Rl & [THBLA
7B —IZHFIA A TR EM I Z R EEHRSE Th EWVL ., HDVVIHEH B KL UL
HEO—RFNTORIXIV A F R H—DRBTFZ— I IA A THE EME T E
RS TH IV (WO 94/11523 S/AHBHR),

TA=ANEMEL L, ZBERE DFUFIZHRSFEE T2 LX), MRz 7
FADMBESNDELC, MO AFMTEIE O A FHE T DG T D, £H
FITEMEE LTI, BRI, HEFEEIEME, BaANEPE, ZETETE M, oL EnEE, o
(bGP, BEETEME, A TE M RS A TEME . B E SN, VMR, Y
b, BRI TG ME, SERIE I | AR oy MG 1 . KT ME . MR ZE 35 TGP, 7
R RFHEITAE, 7R E2ZRITF LN TEDN, ZHLIZREES NSO TRy

— R, MpliZx 9 27 T =ANEPEL L, BAEER X2 0B Mn T D1 M
ARKLA>D i /MR A~E 56T B2 LA REET DTGP, X /MR A BN S & DTGP C
BB,

T A= ANEHEORI BT Y EF TN FIRIZIVITHOZENRIEETHS, X, 7
=ANEMORIE L. ASRDOTEMZFEEICRE T 57217 TR, OIEMEE I
WEFTHIELFRETH D,

B2, FEHEFNZFEARD LRI A AR o 7 T = ANEPE R R E 35 F ki
FVHETHZENFHETH D, IV BRI, T =RAMKIFERE A Z A~ /I
TA=ANESEEZRE LT WBURERINL ., 55895, £ 0tk WST-8D K572 4E 5
BTG TR DI RICE W TRA NS B3 DRIELTRMU TR AR E
L. BN E 2R 7T = ANEM A BIE T 5L B FTHETH D,

7T A = AMKIFMERFE A R T RS X S A D T BT IO ERL 5T L3 FT R
THY., Fl20E, FURPMMBEGES 7T N2 TIZBINTHIE AT, %A
HEFBLL TWDMIIRE AV IT IV, X, FUESHaEES 7 F 2 ISRz
B THHEA R, MR 7 Va3 T 52 B O MR PN aEERE | a5
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[0124]

TN EER OB RO D72 DX AT R EARRIL, BEX AT
BEHELHN TRESEIIER, M 7T 2R T 5% BROFEL Tk
Bl Z 13X, G-CSFEZ 444K, mpl, neu, GM—CSF52 &k, EPOSZ 2K, c—kit, FLT-3%%
BIFHILENTED, TRERERBLS DML L ik, #l21X, BaF3, NFS60,
FDCP-1, FDCP-2, CTLL-2, DA-1, KT-3%%238\F 32 L3 C& 3,

FOML, T ANEVEERIE T 5 ICHWARRILIERELL X, BN AT XT
BA72 B HIE AT RE THD RV 22823 TE 5, Bl x X, MHHIR (cell free
assay) D FEHE, MR (cell-based assay) DFFIE, KIRRROFEIE, AR OEEL A
WHZLMRTED, MHIRTROHEEREL Tk, BER UL 737’ E . DNA, RNAD &
BIR O, UTEREALEZ VAN TED, BERSUREL T, B, 7
R SO BERRRE SO . AR B, K38 RO . BB M B E % AV DT &R T
X5, To, FLTB OV, BU R b, 8k, 28k, . TS,
DNA. RNADHEIE ., B, HEREMAWAZENTES, FIZIXT 7T NVGEREDOT
TRICTFIE T DX NI DV R b E R B ERE T 53 TE D, MR DIEFEEL
Tik, MO ERBRBOZE(, FIZIX, EEWE OB RO, ITEHZEL, BE5
ISP 2L, Mifugk o2k, RROZEL, Bt DB ELRAVWDLZENTED, PE
EBE LU TR, WE S0 REfusl, MRS 2 mRNAFZHWSD
LIRTED, BRROLE(EL TIE. BRER KLV XITHROFHDEN . RTED
ZE b AR Rt O ZE (b, Mo K& XD 2R b, PNEEEOZ L, Mg L
U COEAE, /B —4, M DAL FEE NS LN TED, THHDERRDZE
ILITHREE T COBMB THRRTDHILN TED, FithOB(LEL ik, BGKTENE, V
A NI A ARTEISEME . RNVEARTENE , FERMRME . AR B | AR TS
Ehit, RN EOELEE A WAZ LN TES, HIMEEIMEE L Cr., MRS
P, MREEETEYED DD, Fo, MNSE O LU CIp 2 X, BfRiEE,
mRNARE, Ca” CcAMPZDHII PSR W &, N & BB % AV
HIEMTED, Fo, MRS BROLEZIE, XBEEORIPZL>THESND
RO RIFHIE D LA B HRIEL T DI LA TED, MARBOMELL T, TS
RIS USSR B LA M IR T B2 N CT&ED, AR R OIFEL L CII AR E
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[0125]

[0126]

[0127]

B2 . Mm% DZE b, Fl 2 IR MmERAIREDZE b, Zo S B0, BT, &
R O, o, BEBRIFRDZEA., HIZX, E. L0 EFELT DL
BTED,

ZNHORR R ZRIE T 57 L ik, RRCHlBRIZZRL, B’E, 386, (e, %
e, BT BOCIRCEE . FE 7 T R HIEL 7 F L R R OCE . B R

VIR AR IV, JEEGEL, 3G EIR RNF— R E, SR WAL TED, i
HOREFIFTGETCLS>THEMTHY, BIIDST T, W EHRIRTHIENT
&S, BIZIE BIRALT VI — RTINS T A FA—F R L — N — 52
FENFIN I A—FE BHNITINFuA—FETHETHIEN TED, ARITEE
SINTEFE AW TRIE T22805TED, AHEML. BENBROBIHICLC T~
T H—rp E DR VT BOGIRICEEIIBEACON (E1E) . Rl 77X

L7 F )V idBiacore, RFE) 5 H G, HOCHIRGT R —BEIREIIARVO
REWCIVAIE TED, EBIZ, 7 —H A RA—FREBMEITANWDI N TES, Z
NODORNE FEE, —2>DOHEHFEC2RELU Lo fEEERIEL TH B<,
Thivd, 2L EORIEZFIRE KO, IRl TRIE T 2282 R0EHIT 2 H
ORINHEIREERIE T 2ZELFRETH D, Fil i, BCE LB R X — B 8%
FIRHC 7 N A B A—ZTCHETHZLENTES,

FIARREINT, REHOFUEEEH T 5EREMEDERMET 5, ARFOHIEE
E AT D E SRR X ML/ MRS E 72 E OIGRB L O F FHHICE R CH5

o Flz, M/IMRALG BRI AR I . AFLIERE R 5T 22 LR, M/ MRED TEE E~D
B O H DRSS 72D | EATROERTE G LY, SRR M /MR 5 B
RIS D =T 2L TED,

AFEOHRE RIS E L THOWDEAITIL, Y EFITAO T L TRIA
LT DEBTHETH D, FIZIX . AKHLITZEN LN DI AR FFR LA ED
IEEEMEAIR . SUTRIBIRA DR A O CIHRR 0 Il x5, FlxiX, K
F LIRS HMAES LI, BARIMIZIE, JEARSCAT UK, i, 3L
{bA., SRA . SRR ZER, FWA BIBA], ez BIEA. & E AR
E LB EAM ARG DR T, —RIZRBO O 7= BB B BRI N2 HAT A B RE T
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[0128]

[0129]

[0130]

[0131]

BT 58I E>TRANL TN E 2 oND, ZHHRIFNCIBITHE s &
ARSI EIH OB Y 2R EPELNDIDINTTHHD THD,

LS D72 D FEERLERM T TS AR KD LD IR~ es V& v TGE T o RLAN 52
MEIZPE> TS T HZLRTED,

ERAOKREKREL TiL, BIAXEBREEK, TRV T DM IEE 5T
AR . B Z1ED-Y N E b, D2 ) — A, Dl =h—)b AL R LhsEE
Ty, 4RI I ZIET v —r, BRI Z ) — v ARY T L=
— BRI e L Y a— e RV mF LT a—)b HAF S E T TEA]
 FIZAERY Y L _X—180 (TM) , HCO-50&HFfL TH LV,

MWK EL i~ RGBT oiv, WAL L TR EFB VN,
RUVNAT A=V EGERALTH I, Fe, BEA XX IR B
TR LSRR, TEALAL, B, R A BEA FIZ IS UAT L
=)L Tz )b BB IEFIEEEA L CTh I, SRRSO Y
IRT U AT ES TS,

BEITFELITIIEFR O L5 THY, BARIISIE, 1RHFIEL, REE SR, B
BEHF, R GARE BT oD, ERHFEOFEL T, Bl20X., FIRHN
S SRS, BEEENES, K T ES RS2y F2 3Rk 53425
ZEWRTED,

Flo, BE DR, SERICKDBE & 5 7R RN T 22203 C&D, hifkEzik
PitkZa— N2 RIXZVLFFREGH THEFEEE O 5 EELU T, Fli,
—[ENZ D& AR E 1kgdh7200.0001mgH>>1000mgDELPH TR SZENSFHETH D, D
Wi, FilziE, B $H7-00.001—100000mg/body D& JH CH¢ 5 AR STENTE
LD, ZIHDOHEMEIC LT LHHIREI AL D Tidewn, b5 &, 5 7k0%. B
DOEERLENR FERAREICLVEB T35, YEF CHOITHEERINT 5L 7]
BTH2,

SDIZARIIL, BB OFLEE FAWDZEIZIY, MplaR B4 5/fifniz 7
ZFHETDHIEICET D, BARICIE, ARV OHUAREMplZ R ELT DMK 2k
XHBHZEIZEY, FMRITY 7TV ERRE T FEICBET 5,
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[0132]

[0133]

8. APEFIZRB W T HAEN =2 TO/HITEN CER X, ZREL TR
(A ANDILS,

Sy iRl

PUF ., ARZE WA A KOFEMIC BT 3205, ARINIZH 6 FEHEFIHIFRS
haboTrisan,

(SfEF11) HrerMplHiilso ERL
1.1 MplZ&IRBal 3l faik DRt 57

TPOIKIT B MEM R 213 572012, 2 RMpli#HE T- 2588195 BalF 3/l Kk
BISL 21T o>77,

4R EPMpl cDNA (Palaciost, Cell 1985;41:727-734) (GenBank#NM _005373)%
PCRIZEVHIEL . pCHOI(Hiratal, FEBS Letter 1994 ;356 : 244-248)DDHFRE
T-HBEArEFREL, HEF-VH-g v 1(Sato, Mol Immunol. 1994;31:371-381)®
NeomycinlifE {5 T-F BRI AL T2 RBLAIF —pCOS2Icrm—=7L
pCOS2-hMplfull ZFEZE 7=,

Fie, H=I AP BEER B L7z Total RNAD>SSMART RACE cDNA
Amplification Kit (Clontech#L:8)% FiV T, =214 /L-Mpl cDNA (ELF|3E F-: 164)
Bra—=T Ui, BBbiie =2 A F L cDNAZPCOS2IZIEAL .
pCOS2-monkeyMplful ZAEEE 17~

E512, £F <7 AMpl cDNA(GenBank#NM _010823)ZPCRIZELDIIEL . pCOS2iT
AL . pCOS2-mouseMplfull A& 517~

VESRIL 7247 2 —(20 u )% PBSIZIG L 7=BaF 34l a(1x10 cells/mL) IZIEAL .
Gene Pulser® =Xy MIMIZ ., Gene Pulser II (Bio—RadfLHE)% FVYC0.33kV, 950 u
FDORE T SAVAEMA T2, =L 7haf—1 —a ABIZ I0#E T-E AL
BaF3ffifii% Ing/mL~" AA ¥ —2A4F >3 (LLF . mIL-3, PeprotechfL:#) | 500 u
g/mL Geneticin(Invitrogentt: %), 10% FBS(Invitrogentlfl)Z-1% e RPMI1640%% A (
InvitrogentLHL) 120N 2 Ci#&k L . EMMpIZE B BaF3#fiufk (CL T, BaF3—human Mpl)
. VL MpIZEELBaF 3/ a#k (UL F . BaF3-monkey Mpl) 3L (8~ AMpl3& ElBaF3#
@ik (LLF | BaF3-mouse Mpl) &4 37 L72, %1%, Ing/mL rhTPOR&DFEED)
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[0134]

[0135]

[0136]

[0137]

10% FBSE & $eRPMI164055 0% AV VT2, #ERFLTZ,
1.2 MplZEL.CHOM ik Dk 37

Flow Cytometry% AV 7= & 16 YEFTAR A DR lak 25572012, ERMplE s T
BT HCHOM IR DRI S AT o 72,

XU Iz, pCXN2(Niwab>, Gene 1991; 108:193-199)DHindIIIEFA7IZpCHOID
DHFREAE FRBLIALZIHAL T, BEL~7Z —pCXND3ZAERIL 7=,
pCOS2-hMplfull, pCOS2-monkeyMplfull33 . ' pCOS2—-mouseMplfullZ-&FFHIz LT,
His—tagfit 5% 5 127" 5 A< —% FV " CPCRICK VAN L 7= K- Mpli# {4 T-2pCXND3
\Zm—= 7L, pCXND3-hMpl-His, pCXND3-monkey Mpl-His: L}
pCXND3-mouse Mpl-HisZ &1 7-,

VERIL 728~ 7 —(25 11 @)% PBSIZIGM L 7=CHO-DG 4441 fa(1x10 cells/mL) I
{BA L. Gene Pulser¥ =~ MIMIZ ., Gene Pulser 11 (Bio-Radtk#)% AV T1.5kV,

25 4 FDOEET/SNVAEMA T, L7 haR — L — 3 a BRI VA T8 AL
7-CHO#A 24500 11 g/mL Geneticin, 1xHT (Invitrogentt:f)% % ¢ CHO-S-SFMII
s (Invitrogent B2 N 2 CEEEL . EMMpIZRRELCHOAM MRk (L F . CHO-human
MpD) B X UH L MplFE B CHOM A (LT . CHO—monkey Mpl) 38 XU~ AMplF&
BLCHOMIaEE (LLF . CHO-mouse Mpl) 437 L7,

1.3 ABEHAIENMDl& > 7B O #L

FYETIE MplE o R B EFRRLS 272 . B BRSO CHWEEE T H3E
FRELTOIDITHHELE LI,

ERMpl D S EIK (GIn267>5Trp491) O FHRICFLAGE 7 &AL 72 {5 7%
fEBIL . pBACSurf-1 Transfer Plasmid (Novagentt#81) ®DPstI-Smal#BA7 24 AL .
pBACSurfl-hMpl-FLAGZ{ERLL 7=, %tV > CT. Bac—N-Blue Transfection Kit (
Invitrogen) Z JAVC. 4 u g pBACSurfl-hMpl-FLAG% SO I8 A LUT-, 55353
H#&ICH4# BWEEEINL ., 75— Ty eI VANV AEHBEL T2, U1V
AR 27 % iR B ZSOM AL 2R gL S Tl BB R R L7,

o858 LiEE VT, UTFOLSIC B AIE MMplZ > 7B A R RUT=, B
# Fi%%Q Sepharose Fast Flow (Amersham BiosciencesttB)iZ 5 &87-1412,
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[0138]

[0139]

50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)%& AV Y TEH
U7z, I AZFLAG M2 —Agarose (SIGMA-ALDRICHA-SEDIZ I 35 S8 729412
100mM Glycine-HCI, 0.01%(v/v) Tween20 (pH 3.5)% FIVWVCIRH LTz, IEHI%, BD
(Z1M Tris—Cl (pH8.0)IZ XY HFuL , PD-10 column (Amersham Biosciencestl54)%
JAVNT, PBS(-), 0.01% (v/v) Tween20\Z [E#aA1T o7, FERIL /= WIIATIMplZ 2327
‘B & shMpl-FLAGL#332,

1.4 ERMpl-lgG Fefilta & 7B o5

ErMpl-1gG Fefilii #2737 B 15 F-id. Bennett?D 5 #5(Bennetts,
J.Biol.Chem. 1991 ;266:23060—23067)|ZHt> TYERIL 72, ERMplod Al fa /el
(GIn26%>6Trp491) &= — R 358 FALF 2 MgG— v 1DF ek (Asp216 XD D T it
D) o — N9 2 ERLHNZERE L . EAE S IZFusion Linker& U CBsLEIFL (
7 /WEVal-Thr) AL 7=, &7 F A HdFiL, BNgG HEH PRI DT 7L~
FFRI9T IR EE ALz, btz Mpl-1gG Fefl & & o a8 e 1%
pCXND3iZZ m—=22"L, pPCXND3-hMpl-FcZAEL L 7=,

VESIL 727 #—(25 1 @)% PBSIZIGHE L 7-CHO-DG44 /41 a(1x10 cells/mL) (ZiE:
B L. Gene Pulser¥ =Xy MZH X, Gene Pulser Il (Bio-Rad#l:8)% Fiv C1.5kV,
25 u FDORE T NVAEMZ -, =L 7baiR—L — I al A L0BR TEAL
72CHOMIHA500 1 g/mL Geneticin, 1xHTZ & TrCHO-S-SEMIIEFHIIZ N X Rk
L. shMPL-FcFEH CHOM Ik (CHO-hMpl-Fc) &4 32172,

B EiEE VT, LT OE T MMpl-IgG Fe@t &4 /S B 2R HIL
7o

152 Fi1%%Q Sepharose Fast Flow (Amersham BiosciencesthB)(Z W 4 X ¥ 7=
IZ. 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)% FiV Y T¥
U7z, ¥EH#ZHiTrap proteinG HP# 5 2 (Amersham BiosciencesthH) |2 A&
B 7212, 0.1 M Glycine—HCI, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)%& v >
T U, %, B HIZIM Tris—Cl (pH8.0)IZ XD FnL . PD-10 column
(Amersham Biosciencest:BD)% iV yT, PBS(-), 0.01% (v/v) Tween20IZ & #41T-
7o FERLL 72 AT YAIIMDl & > X - hMpl-Fe L #Rd5,
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[0140]

[0141]

1.5 shMpl-FLAG%7={ZBaF3—human MplD%yE 35 LU NAT VR —< D58k
MRL/MpJUmmCrj-lpr/lpr<"A (L F. MRL/lpr<w A, H AKF ¥ — LAY — X
DEEA) & AT, STEER LD R BRA L7z, FIEISRAE X100 4 g/PLdshMPL-FLAG

(Z7aAUPEET V230 (H37 Ra, X7 « T 4o A4R) 2%, =< v
Talfblicb D& R TFIZERE LT, BN EEIE50 p g/PedDshMPL-FLAGIZ 7 v A
FREBET V2 b (RIB T 4oV AERD 2Nz, =~ PaAbLi=b D%
B FICRE LTz, AEt6EIGEEIT 7o~ AZPLITHKIL ., 50 4 g/PLDshMPL-FLAG
Z RHIRNER 5T 22 LI X0 2 T o0, VAo —<#ifl
P3-X63Ag8U1 (P3U1, ATCCLYA) &~ A Jillig#l iz /-4 L . Polyethylene
Glycol 1500 (Roche DiagnosticstL8Y) Z M X 22 BROIRE T BT LI LMl & &21T
o7, 3 H XVHATE MA IV GRREATV ., 8528 LIEZ VY TshMpl-FLAG 7=
IZhMpl-FcZ [EAR L LIZA L) 7L —1%& AV IZELISAR L UBaF3-human Mpl& V>
7o RSP E A AR L LT AP — = PR K a7z, F7-. BaF3-human Mpl%
Balb/C<7AIZ1.0 x 10 MR -> 1ERIA55 H ORI TN S L., 4811
[E5E LTz, FRICHBRE 2R NAT YR —~Z2{EHL | BaF3—human Mpla V>
TR B PR R FRIE L LTe R — =0 TR R LT, Bt — e, IR
RAPEIZLDE 77— ABULT= I, TEREFEEZITV., 5% BIEE RN L7,
1.6 HLeMMplHLAD AEHT

VAR E X PXPi~ 7 RgG (gamma) ZYMEDALBEDET VAV T 427 7 40—F
YXHL~U R 1gG (gamma)(ZYMEDALED % Flv e~ RXgG Y R A F ELISAZITV
. Isotype DZEU W HLIARZ A Z 2 F—RIZL T, GraphPad Prism (GraphPad
Software, USA)Z VN TR EAREAERLL . TR E DB R AIT o7,

BROT AV ZATIE, TAYZAT R B2 R BuiRE AW = HUFEARTFRIELISA
(S TR L7z, hMpl-Fe# 1 u g/mL&72% kD coating buffer (0.1mM NaHCO,
(pH9.6), 0.02%(w/v) NaN ) THIRL7zbDEM A, ACICT—BRSUSL , =T
L7z, Diluent buffer (50mM Tris~HCI(pH8.1), 1mM MgCl, 150mM NaCl, 0.05%(v/v)
Tween20, 0.02%w/v) NaN , 1%(w/v) BSANZ CTT 0y > ZINBEAT STl AT
VR —< D53 FIEE Nz, IR T1RFRKE L 72, Rinse buffer (0.05%(v/v)
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[0142]

[0143]

Tween20, PBSIZ TP L7~ . Alkaline phosphatasetEgik 7= 7 A Z A 7 e 1) —
WHEE A, IR TR E L 72, FAITSIGMAL104(SIGMA-ALDRICHFL &%
1mg/mL&72% &5 ZSubstrate Buffer (50mM NaHCO (pH9.8), 10mM MgCLIZFHR
L7260 % VY, 405nmD W Y& 2 Benchmark Plus (Bio—Rad4HEY) 1o THIEL =,

shMpl-FLAGE X UMhMPL-FclZ x4 5fE GG I, ELISAIC XDFMliL 72, FEERLL
72shMpl-FLAG33 X UhMPL-Fc% 1 1 g/mLIZ7255518—7 127 L, Diluent
bufferlZ Ty FUBEAT o 72, NATIR—<vDEE EIEE A, SR TLR
ki L7=%% . Alkaline Phosphatasetfiik L7291~ AlgGHilhk (ZymedtL 8 2N % |
LR BELERBCRAEIT o, BIR TIFRIZ A S8 72%12405nmD R G E 2R
L. GraphPad Prism& IV CEC_fEZ 5L,

CHO-human MplE7=i2CHO-monkey MplZ&EIX L, 1x10°%ells/mLIZ7251512
FACS Buffer (1% FBS/ PBSNZRRM L 7=, 100 u L/well&725 X5 ZMultiscreen
(MilliporeftBDIZZTEL | 3 OREIC TR 2 BB % EREL 72, b u g/mLIZRD IS
IR 72558 BIEEINR., Ok BT TI0H MRS S 872, #ifaZFACS bufferl” T1[H]
Pei# L. FITCEE kDT~ RIgGHifk (Beckman Coulters 1) Z¥RMNL | 2k _EI2 T304y
RIS T, MOG# ., 500rpm T4y @ 0L, _LiZBRE, FACS Buller 400 u LiZ
B&# L. EPICS ELITE ESP (Beckman Coulten)% iV T —H A b AN —&4T 7=,
BT BCELY (forward scatter) K& UMAIFBCELE (side scatter) DEARTZ AT TR
B IS — MR E LT,

PR DT T = ANEVEIR, TPOIKTFE:HE%A % 7~ 9" BaF3-human Mpl&7-i3
BaF3-monkey Mpl& AV N TR L7z, 45 HIfZ 232 h4x10%cells/mLEAR D EH1Z
10% Fetal Bovine Serum(Invitrogenfl-#4)%- & ¥2RPMI1640(InvitrogenftL-B)IZRRME L |
60 o L/well C96well platetZ43¥EL 7z, rhTPO (R&DFABRDIB I U NATF VR — < i53%

HOWRBEEIRY . FwelliC40 u LA 37°C, 5%CO SR T T, 24hsHIRE L7,
10 u L/well CCell Count Reagent SF (U747 A7 L8 &N % | 2RFEIRE&E#Z I
450 nm®D W V¢ HE (6 fB655nm)% Benchmark PlustZ CHIEL . GraphPad Prism% fv>
'CEC5O1IE%%HjL7‘:o
ZHHLDIHTIZEY . ERMDUTHE & T2~ T AE /7a—F A -Fifka & 5116 3 IS
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[0144]

[0145]

[0146]

L7z,

PUTIZRE# D P MBMpl LA D ¢, TA1361XBaF3-human Mpl¥ifE <7 2 L0
MEFL, FENLUS OB X shMpl-FlagfafE <7 ALV L L7z,

1.7 JrerMplFifADRERL

ATV =< D& EIEE VT, LT D&SIZHie IMplHtiR a8 7,

1528 L% HiTrap proteinG HP#7 2 (Amersham Biosciencest-B) (2 35 SH-7=
#1Z. 0.1 M Glycine—HCI (pH 2.0)ZAVTEH L=, % EHIZIM Tris—Cl (p
HI.OIZ XV EHICHFIL, PBST— BB ATV, 2\ 7 7 —E#E 1T o7,

1.8 FrEMMpIHTIAEVB22BDO - h— 7" DI E

PLeMMDIFLIAVB22B 3western blotting 24 Fi RTHE CTHAME A2 F L . EMMpldD
A ECHNE GSTOMAE H 2 L VB22BD =" h— AT 24T - 72, MG1 (
GIn26%>5Trpd91) . MG2 (GIn2675>51.eu274) DAEIR A% 1L HWPCRESEL . GSTH#
BEAHFELTRRAINDEHIZpCEX—4T-3 (Amershamfl) ~rva—=71LT=, 75
AIRDNA%ZDHS o ~E AU EsAE1G, BN i #AIZ ImM
LIRDIDITIPTGEMZ DT EIZLVGSTR G B HEH OB EFHEL | 2RFHIET#ER IS
B A% B L7z, SonicationlZ XVAAEP4 . X1.-80 Ultracentrifuge (Beckman, Rotor
70.1Ti)% IV ¥35,000rpm T304)3% 0 D538 LiE % AU L, GST Purification
Modules (Amersham#1)% FiVyTHERIL 7=, 10%-SDS-PAGEIZ XD 53 BEf: . PVDFREIZ
FFo A7 77—, VB22B~ U AHik%E FV izwestern blottingZ {757z, VB22BiZ
MG-1, MG-2% 3R L7=52>5, VB22BD Tt h—71ZGIn262>HLeu274DFERIZH
HZENHIHL7,

IZ. MG3 (Cln26535A1a189) . MG4 (GIn267>5HPro106) . MG5 (GIn26535Glu259)
« MG6 (GIn26%>5Gly245) DO FEIEE GSTDRLA 1 2 /ERIL [FEkiZwestern blotting
AT oToAE SR VB22BIIMGS, MGOEFRIRL 72205, MG3. MG4Z88# & L72h> > 7o Hh>
5. VB22BD =t h—7[ZAla1892>5Gly245D E I IFE T BHE B TSN, &5
IZMGT (GIn26%>5Ala231) , MG8 (GIn262>5Pro217) EGSTOBA R HE & /EBRLLT
L7555 . VB22BIIMGTEFRERL 7253, MGSIZRRFRL /) o 7= Hh b, VB22BO T
B —1XGIn2175>5A1a231 D JEIZFFE T HTE 3 - E T2, EHIZMG10(GIn213
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[0147]

[0148]

[0149]

H35HA1a231) EGSTO AT B L O A RSN =Z LoD, VB22BO = h—7
1ZGIn2132>5A1a231D 197 L BRIZIR EE 17z,

1.9 HLEMMDIFLAVB22BDOHLIHHLA St 0 it 3 B i e ARAT
HLEMMDIFLAVB22B 23 7 A AH# X MpIiZ A & DM AR L 3E611.4T
RUTZEMMpl-1gG Fefit &4 727 EVB22B 1gGE DOPURHUAR SIS 1T D3k B i
W72 i 24T —~77, Biacore 2000(Biacoreft-#1)(ZSensor Chip CM5(BiacorettH)%
Tyl 7By 7V IRITTeMDl-1gG Fel G &2 37Ba FE L L7z, IKIT

. HBS-EP Buffer(Biacoreth:$1) % v C1.25—20 u g/mLOVB22B IgGZFRRLL |
VB22B [gG%& 2457 BIHINL | & fH A2 137212 (2, HBS-EP Buffer& 253 M #HM %
Z & CIRBERE IR A 457, Sensor Chip_EDEMpl-1gG Fef &% 7B k&L
VB22B [gGid, 10mM NaOH% 158 M HMNL TERZEL . Sensor Chipx AL, T
=27 Ry 77— &L LU CHBS-EP Buffer & AV, FEi320 4 L/mink L7z,
BlAevaluation ver.3.1Y 7~y =7 (Biacoref: D% VT, FiRE THLN Y
— 7 LIRS EEHE RN Uz, TORE, VB22B IgGOfEREE £ (KD) X
1.67+0.713X 10 "M TH -7,

(SEHEFI2] PTerMpl—AEHHLADMESL

S L7=Hie FEMplFLEDO 1 T A TE B L7 T = ANEM: 23 = 0> 72 2378 3
DHARIZOWT, BB T LR PRIV —RETEOREREHBE L=, LLTIZ
HLe MMplHLEVB22B D — ASHUAERLFIZ DOV VTR T,

2.1 PLerMplFtE T B D 7v—= 7

HrerMplbtfkE EEA T D AT VR —< IO L 72 Total RNAZ VYT, RT-PCR
X > THIBE L 7=, Total RNAJX, RNeasy Plant Mini Kits (QIAGEN4ESY) & Fu T
1x10 KD ATV —< LRI LT,

1 u gD Total RNAZAE FIL T, SMART RACE c¢DNA Amplification Kit (
CLONTECH#L#Y) % FAV T, =7 RIgG2biE i FRIRALS N AR 22 & AV 2 X271
FFRMHC-1gG2b (BEF13E 5: 166) Fizid~r R k $E & T AL I ZARAHEY
2B A VT X I LA F Rkappa (BLFIFE 5 :167) Z AW T, 5 RifllE{= TWrh &
BB U 77, WERE )5 1342°C TR 3045 R S8 77,
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[0150]

[0151]

[0152]

[0153]

PCREGESIR (50 1 L) DAL ERITTR T,
5 u L0 10 X Advantage 2 PCR Buffer,
5 u L0>10 X Universal Primer A Mix,
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP).
1 u L Advantage 2 Polymerase Mix
(LA LD ES3 13V CLONTECH A BY) |
2.5 u LOWERG S GER
10pmol DA pA VT X7V FF RMHC-1gG2b %7~ i3 kappa
F SR ESEMHIIRDEBY THS,
94°C DYIWIREE IZTI0R ]
94°C/58 ], 72°C/353 DY A7)V Z& 5B A,
94°C /58], 70°C/ 10801, 72°C/353 DA 2 V%58 4 .
94°C /580, 68°C/10FP[E. 72°C/353 DA 7 %250 K

BB RIS EEY & 72°CCT o3 BIMBL 7=,

PCREE#IZQIAquick Gel Extraction Kit (QIAGENALERL) 2 V¢, 7 Ha—R 7)1
BRERIL72% . pGEM-T Easy-X7 & — (Promegatl:8l) ~7a—= 717, &bz,
ABI 3700 DNA Analyzer (Perkin Elmer#t8D)% FVCH RIS Z IR E L=,

rua—=7 LT2VB22B HE I 858 (LA | VB22B-VH) O3 Al s 2 Al 51)7% 7=
1117, 7UBRRLH RS- 118, IBROLE{ P ZE3EMk (LT VB22B-VL) D
RN EFCANE 5119, TI/BEANERIIR 5 120177,

2.2 HreMMplftfDiabodyFE B~ & — D {ESRL

57 BRI DY Y I —ElF & VN T=VB22B—AREHFv (LLF ., VB22B Diabody)%
a—RFT 5 F13. VB22B-VHZ 2 — R4 5Hs 7 O3 KIS L UVB22B-V0L A=
—R T BBIRT- D5 RIMIC (Gly Ser) DDHIRBYL A —F=— K HHi RS 1A
SHTEE T DOV T, T ENPCRIEEZAWVTHEIRL | EiE 52 LIc kgL
77

VB22B-VH®D (775 A~—70+115HF (BlFI)3F 75 : 168) 1L, EcoRIEMIEH T2
IO F L. VB22B-VHD % 575 <—33- 115HR (e 3% 5-: 169) IE.
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VB22B-VHD CR¥iET — R HDNAINATIVE AL | 53D (Gly4Ser) 175%5}‘25 D)
I —Ea— N3 5 RS2 5 TUNIVB22B-VLONAR W% 2 — R HDNAIZ AT
VEA X DR EERLSN 2 H 4 DL E LTz, VB22B-VLOH G 7T~ —33"
115LF (Ae#7& 51 170) 1X. VB22B-VLON KA = — R4 D H AR5 TNT (Gly4
Ser) 75%5259‘/77—%::1—%‘5%%@650\ VB22B-VH®D C R iAo — R4 21 5
BLAN A B E0CREF LIz, VB22B-VLO#% 75 A ~—33+115LR (Al%3%E 5-: 17
1) iX. VB22B-VLOCKHiE 2 —RFTBDNAINAT YV AAL , D> DFLAGH Y
(AspTyrLysAspAsp AspAspLys,”BeF#&E 5 : 172)2a— R T 58 RS2 HL, &5
(Nt 2 4 D IO ERE LTz,
[0154] F—PCRIZI\T, VB22B-VHIB LWV I —ELFIEVB22B-VLIB LU I —HAd
a2 > DPCREGIZ LT DISITH LT,
PCREUSESHE(50 1 LY DAL EKIT R T,
5 1 L0>10 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP),
2.5 = h®DDNARY AZ—¥ TaKaRa Ex Taq
(LLEDES IV b EilEEFLED |
10ngDVB22B-VH %7~ 13 VB22B- VL5 7% & $epGEM-T Easy-7 & —,
10pmol DA A VT X7 LA F K70 115HF, 33+1156HREZ1%33-115LF, 33+
115LR
FEIPUSIREEMFIIRDEBVTHD,
94°C DHIHAIR B IZ T30
94°C/15%0 /), 72°C/ 2453 MDA 7 V% 5[E SKAK
94°C /158, 70°C/ 2537 MDY A7)V Z5[E K 1E |
94°C/15% ], 68°C/ 255 MDY A7 V% 28EI A .
BB R IGEEW & 72°CCh oy BIMB L 7=,
[0155]  #9400bpPDOPCREE#% QIAquick Gel Extraction Kit (QIAGEN4LSL) & FAVVC, 7H
T—RFNADRERIL 72t FPCRE#HDO—HE AV TLLFOLESITHE —PCREAT

<77,
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[0156]

[0157]

[0158]

PCREGESIR (50 1 L) DAL ERITTR T,
5 1 L0>10 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP).
2.5 = hDODNARY AT —+¥ TaKaRa Ex Taq
(LLEDESF TV b il LED |
1 u LOZ —PCREY) QFEHD.
10pmol DA EEA VT XA F R70- 115HF, 33-115LR
FI SR ERFITIRD LB TH D,
94°C DHIATR EE (T T30
94°C/15F[H]. 72°C/ 255 MDY A 7NV % 5[E S |
94°C /1581, 70°C/ 253 MDA 27 V%58 A
94°C/15%[H. 68°C/ 253 1DV A7 %280 1K .

BB RIGPES & 72°CTh4y EIMB L 7=,

#I800bpDPCREEH & QIAquick Gel Extraction Kit (QIAGENALHL) & v yC, 74
1 — RV BRERIL 724 | I FREESEEcoRI (it G4 RY) 38 LUV FREESENotI (£
AR CIHE/B L7212, QIAquick PCR Purification Kit (QIAGEN£LSY) & FHv™T
R . pCXND3IZZm—=27"1L, pCXND3-VB22B db&-{ERLL 7=,

2.3 HieMMplHtiksc(Fv)2R B~ 2 — D {ERL

VB22BH 302> DHEE FI A FEIR B L U2 DD L AT L fHIMk & & D ek Pl
[sc(Fv)2]&RBL 27T AINEAERLIT B729 12, ik DpCXND3-VB22B db% Jv>
TLLTDESTPCRIBIZIVER LT, sc(Fv)2H{R T-ORBLRFRIT OV T, KLITR
L7,

IZU®IZ, VB22B-VHEZ 2 —RN§ 5815 T- O3 KB L UVB22B-VLE a2 —F 1%
BAR T 05 RENLT /IR DIBY 71— (Gly Ser) Z—RJ DU HALFIZ At
IMERTZBAZ TITOWT, ENENPCRIEZFAVTHIIEL | EAE T B EIC L0
L7z, ZOREGERRIZBWT, SEHD 7 I~ —&P7-IZ5% 3t L7, VB22B-VH®
B 5 7 A~—VB22B—fpvu (7 FA~—A, BLFIFHE 5 :173) iT. 5 KUilZEcoRIERAL
A L. VB22B dbDGIn2238 L U Leu23 23 Pvull T I B #3555 3 LT,
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VB22B-VHD$#% 5 75 A~ —sc-rL15 (FFA~—B, WdFFH 5:174) 1. VB22B-VH
DCAIE 2 —FFTDDNAILNAT VL AAL, %>2 (Gly Ser) DoV A —E=—
R4 EALFN72 5 TNTVB22B-VLON K YiA = — R SDNAICNNA T VF A X5
W EARN 2 DI E Uiz, VB22B-VLORFI G 7T A~ —sc—HL15(FFA~—
C, BLFIE S :175) 14, VB22B-VLONAN %= — N DI ERCHN72 TN (Gly Ser)
75%;5}259‘/73_«%&—?#&5%@&%\ VB22B-VHD C K HitE o — K32 H FAl %)
R THIITERE LI,

[0159] H—PCRIZIV VT, VB22B-VHIB LY I —ELFIEVB22B-VLIB XU I —Hd

a7 T2 >DPCRIGH & LA T DI EH LT,
PCRECGEEHE(50 p LYDALEKIZN T,
5 1 L0>10 X PCR Buller,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) .
2.5 2= hODNARY AZ—F¥TaKaRa Ex Taqg
(LA EDpsr v EidEs i) |
10ng»>pCXND3-VB22B db,
10pmol DA AN I X7 LA F RVB22B-lpvu, sc-rL15F7/=iEsc—L15, 33-115LR
(FFA4<—D)
F SR SFFITIR DO LBOTH D,
94°C DY FEIZT30RP ).
94°C /1588, 72°C/ 255 DA 7V A5 [E JAE |
94°C/ 158, 70°C/ 253 DY A7 V5B A,
94°C /1588, 68°C/ 25 DY A 27 % 28EI A
B TS PERH 72°C Ch Ay B L 7=,

[0160]  #J400bp>PCREEH) % QIAquick Gel Extraction Kit (QIAGENALHY) & v C, 74
T— RN DRERLLU T2t | FPCREH DO—HEFIVVCEL F O LT H —PCREAT
27,

PCRECGESHE(50 p LY DAL E IRITR T,
5 1 L10 X PCR Buffer,
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0.4mM dNTPs (dATP, dGTP, dCTP, dTTP)
2.5 = hDDNARY AZ—¥TaKaRa Ex Taq
(LA EDpsridunv-hd =dEs i) |

1 u L —PCREESY) QFEED.

10pmol D& %AV =T X745 K70+ 115HF, 33-115LR
FUGIRESMFIIRO LB THD,

94°C DRIHAIR I T30FPH.

94°C/ 168, 72°C/ 24537 MDY A 7NV Z5[H KA |

94°C /1588, 70°C/ 253 DY A 7NV &5E JE |

94°C /15[l 68°C/ 255 MDA 7 N5 28BS
BB SUS PES 2 12°C Ch 5y BB U 7=,

[0161]1  #I800bpDPCREEM%QIAquick Gel Extraction Kit (QIAGEN4-HY) 2 AT, 74
T— 2N SHRERLIL T2 4% | I FREESE EcoRI (il A HY) 35 UM FRE% ENotl (&
TEEALRD CHIE L2212, QIAquick PCR Purification Kit (QIAGEN£LSL) & v T
¥58IL . pBacPAK9(CLONTECHAL#Y) iz 72 —=27"L . pBacPAK9-scVB22B%-{E
B 7=,

[0162] ¥&IZ, pBacPAK9I-scVB22BDPvullEBAT T AT BWi i Z2/ERLLT=, 372 BNAE
HEARITTZVB22B-VHEVB22B-VLE (Gly Ser) 1735HpHV 71— CHAELIZT I/ IR
a4 ORUR T2 EHICVB22B-VHONAS &= — R Dtz 7-& (Gly Ser) 7°5
WDV A —Ea— R 2 H BN CHERE DM AT, RS PyullZEERACY &7
BWH THB, 2D T T A~ —Z P IZ5% 3 L. PCRIEZWT, ZOWi i & RSl
L7z, B I ORiIT 7 FA~—Fv2—f(7FZA~—E, BlFIFE 5:176) 1%, 5 AWl
PvullE 2 L. VB22B-VH®DS KA D ELFN 2RO I FREH L7z, HBET @
%757 IA~—Fv2-r(7IA~—F, BFNE 5 :177) 1%, VB22B-VLOCKRHiZ=—
R4 BDNAICNATIVE AL, >D (Gly4Ser) 375%)5}‘259?/73-—%2-—1\“’? SR
72 BTNIVB22B-VHDN R Wiz 1 — R DDNAIINAT IV E A XD FRLS, &
BITPVUITE T A2 A 3 D E5128%FF L 72, pBacPAK9-scVB22BZE#AIZLC, L F DL
HNZPCREFT27=,
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[0163]

[0164]

[0165]

PCREGESIR (50 1 L) DAL ERITTR T,
5 1 L0>10 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP).
2.5 = hDODNARY AT —+¥ TaKaRa Ex Taq
(LLEDESF TV b il LED |
10 1 gD pBacPAK9-scVB22B,
10pmolDE A VT XTI LAF FEv2—H, Fv2-r
FI SR ERFITIRD LB TH D,
94°C DYIWIREE T TI0R /.
94°C/15%P[H], 72°C/ 255 TR DY A7 V5 A
94°C /1581, 70°C/ 253 MDA 27 V%58 A
94°C/15%D ], 68°C/ 255 RIDH A7)V %28 K .

BB RIGPES & 72°CTh4y EIMB L 7=,

#I800bpDPCREEH & QIAquick Gel Extraction Kit (QIAGENALHL) & v yC, 74
T —RF N BRERIL 724 . pGEM-T Easy-X2 #— (Promegatl-fil) ~7a—=27"1T
7oo WIERLHN DU E | Tl BREER Pvull (RiHE+LRD) T b L7z, BROWi A %
[ L7z, pBacPAK9-scVB22BZ ifill (REE SR Pyvull (Rt #E 8L TYHAL L2482, [l
IR U 7= Wi =55 L . pBacPAK9-VB22B sc(Fv)2&ERILT=, 1ERLL 7o~ & — %l
FRE% SR EcoRI (il 3& 1:4) 35 L O BREE & Not] (il & 4L 8Y) CIHLL 7212,
QIAquick Gel Extraction Kit (QIAGEN#L#Y) A AT, %J1600bpD Wiy &7 v —
R NHBHRERIL | FEE T H —pCXND3IZZ1—="7L, pCXND3-VB22B
sc(Fv)2ZERIL 7=,

2.4 BEhipHIEE A= HiE MMpl— A S BT A D R 83,

CHO-DG44# fuz AV e — A SHPUA O L E B R OERUTR D IS T
1757z, Gene Pulserll (BioRadfLf)) Z A 2= 7 buRlL — g kIc I #EE T
WA LT, BB H— (25 1 g) EPBSIZIRHE L 7=CHO-DG444 i (1 X 10 48/ mL
) D0.75mLZ{RA L7cbDE /K LTI AIL, fea~y MIBL-H&IT1.5kV, 25
p FDOEBIT T INVAR 5277, RIRICTTI0O B ORIEBR 0%, =7 haiRL
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[0166]

[0167]

[0168]

—Ial AR E 7= g A 500 1 g/mL Geneticin (Invitrogentl-#4) 25 ¥
CHO-S-SFMII5 H (Invitrogentt 8L (T 2 Tk L . BELCHOMMIBR AR L L 72,
VB22B sc(Fv)2i3, 207k TR EFRBMARIS LU E D% EiFa Rz,

COSTRNIaZ M\ e —AEFURDO—@EFEBUIR D EOITL TT o 7o, BT X
— (10 1 g) LPBSIZRRM L 7=COSTHIRE (1 X 10 48H2/mL) 0.75mLEIBA L7-b D%
K ETI0G WAL, FaXyMIBL=#121.5kV, 25 n FDOE&IZ TSIV A% 5
ZTz. SEIRIZTLOG IO BB 0%, =L 7 bR — gl ABE /- il
10% FBS#% 1 teDMEMEZ H (Invitrogentl ) (N x . —BRiGER L7214 1, PBS CHEF
#1ZCHO-S-SFMIIET M1 2. TKI3 H R 552 L 72, VB22B Diabodyld, ZDHET
K& B ERBL=,
2.5 K53 LIS oOHEMpl—A#EPIA O E B

COSHIIIZ — i@ PR E ST Hre MMpl — AREHGUA D& BT ORER, KM
FIREIREFAL TRIE LT, 372 5Biacore 2000(Biacorefl:#L)iZSensor
Chip CM5 (Biacoreft-fl) 2t~ ., ANTI-FLAG M2 Monoclonal Antibody
(SIGMA-ALDRICH4EE)Z 455 L 72, PiidbmL/sec TRIRELE DY 7N Z L
50mMY=F N T I Z ML TG LIt L it S/, PN 2Rl ictEsD g
BEFLERAIEL., EELOE BT LICE SO TER L 7= B2 AW T BES
FH L7z, DiabodylZ- DV TORERE T, db12E10(W002/33073, WO02/330722 [
YA AL . sc(Fv)2IZ- DV COREHES IR Ca T 2 FF-D12E10 sc(Fv)2afd
L7z,
2.6 HiehMpl Diabody 33 J N —ARGHBLIAR D FE HL

VB22B DiabodyFECOSTHIiad 2V MICHOMAI DB 2 EI%% . 50 mM
Tris—HCI(pH7.4), 150 mM NaCl, 0.05% Tween20 C-#5{l L 7= Anti-Flag M2 Affinity
Gel (SIGMA-ALDRICH4EBD HT L ZFa5 S+, 100 mM Glycine-HCI(pH 3.5) TH&
&7z, BHHE S, EHIZIM Tris—HCI (pH8.0) THF1%4T\ >, HiLoad 26/60
Superdex200pg (Amersham—Biosciencetl ) T L& FHVNC A VA @Ia~ 757 4
— & T T, FNDHEI O~ T T 4—D 77 —iX, PBS, 0.01% Tween20% Ff
L7,
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[0169]

[0170]

VB22B sc(Fv)2%FRCOSTHI G D\ MFZCHOMM OB Fi%% . DiabodyHgHlL (R
— R THEAEIT o7, o, REIGRET 5561213, CHOMROE % k4
20mM VPR E R (pH6.8) TXAMF{L L 7=Macro—Prep Ceramic Hydroxyapatite
Type I (Bio—Rad4LHD AT AizhsF, 250mM U PRARETK (pDH6.8) TEEFEAIICESHL
72, T E A3, RSN A E VTR . HiLoad 26/60 Superdex200pg# 7 2
T NHWM IO~ T F7 4—ZATV, 50 T & 05KI40kD —70kD IZFA 2435 [
S3E5YI T, ZOWEI43% . 50 mM Tris—HCI(pH7.4), 150 mM NaCl, 0.05% Tween20
O3 L L7z Anti-Flag M2 Affinity Gel 7 7 AIZK A SH, 100 mM Glycine-HCI(pH
3.5) T EET, BHE X, B HIZIM Tris—HCl (pH8.0) Trifu&4TV . HiLoad
26/60 Superdex200pg /17 L& FAVNCTH VAT~ 757 4 —%54T o7, 7V Aill
I I TT7 4 — DAy T7 7—iX, 20 mMEFEREEHK (pH6.0), 150 mM NaCl, 0.01%
Tween 80%fF L7z, FHEART 7 1IN T, Diabody I X Usc(Fv)2D 7RI
SDS-PAGER L U HiFlaghiff (SIGMA-ALDLICH#E) % IV /= Western Blotting% fii
WTATRoT2, TIVEI, B LT — V7 H] 53 LaemlidD 5 HRICHEL THRERVKEIL .
7~ =T VIT TN —TYALICiE R, Diabody Tid, BAMNT _LD5r T Ef
29kDalZ, £7zsc(Fv)2TIX, HANF L4y 7-8#) 55kDall, T T HH—D/ SR
PRS-,

2.7 Flow CytometryiZ XAHLE MMpl—ARSHHLA ORE-S1E M D FEAl

CHO-human Mpl, CHO-monkey Mpl3 X T*CHO-mouse Mpl& AL, 1x10°
cells/mLIZ72 5 EHIZFACS Buffer (1% FBS/ PBSIZR&#L7=, 100 u L/well272535
{ZMultiscreen — HV Filter Plates (Milliporefl:#) 1245373 L |, 3= O BEIC T EE2 R
£ U7z, ¥R E DODiabody £7=ixsc(Fv)2%& M % | K _EIC T304 MG W 7=, Mg
200 ¢ LOFACS buffertiZ T1EIFEHL ., 10 1 g/mLAOANTI-FLAG M2 Monoclonal
Antibody (SIGMA-ALDRICHALSL) ZFINL | K _EIZ T304 M St S 872, TRIi2200
p LOOFACS bufferlZ CHila & 1 [BIYER L 72 . 100/5 A RN 72FITCEE ikPi~" RIgG
PR (Beckman CoulterfL#) ZEMU | K _EIZ T304 B LS8 77, miBizE Ll
g% BRE . FACS Buffer 400 p LIZS##L . EPICS ELITE ESP (Beckman Coulterfl:
)& VN TFlow CytometrylZHtL 72, Bi 7 #ELIG (forward scatter) K UM 5 LG (
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[0171]

[0172]

[0173]

side scatter) DAL Z LI CAEMMBERIZ Y — MR ELT,

FEHEIL72VB22B sc(Fv)2% VT & FEMplA R ELE T 72CHOM I X 55 A
EPEZ T L 72 f5 R A 212017, 15 EMIE THDHCHO R LU CHO-mouse MpliZ
ST A TGP 2 R &9, CHO-human Mpl3 KX TNCHO-monkey MpliZ 45 # A
AT ARSI, ZOREEIEHEOMIRIZ, VB22B [gGEZE b LN EM D
AR TABICEO BB OFE AT L TN s HERII X 7=,

8 HLEMMpl—ARSHPLAED TPORK T I = ANE MO 3Tl

TPOIKTEIEREHH A 7R 9 BaF3—human MplZ7ziZBaF3-monkey MplZ iV yCTPO%E
T A= ANEPEE TG L 72,

£-#A 1% Fetal Bovine Serum(Invitrogenth:BD %8 #eRPMI1640 (InvitrogenfhHL)
T2EIPEE L2 . 4x10°cells/mLE/25 15 1210% Fetal Bovine Serum% % #e
RPMI1640/Z8FH L. 60 1 L/well T96well platelZ 431 L7z, rhTPO (R&DALHD,
COSTHEA& LIE FIITHE R DIRBEZIRY . FwelllZ40 u LINZ( 37°C. 5%CO Fft
TC, 245G L77, 10 u L/wellCWST-83A3E (Cell Count Reagent SF, 7171
T RAZ#HL) A%, B 1ZBenchmark PlusZ AV CT450nma> W ¢ Got I 655nm) &
PIEL . 2B %S, P EE450 nm OO B Got FR655nm) 2 JE L 7=, WST-87K
FEITAMRENE T TL50nmD R A S E BT D2 L0305, 2R R OW L EZ LA
FEEICTPORRT T = AMEPEEFHlL 72, %72, GraphPad Prism& IV TEC_fEZH
HiL7=,

72, TPOIKTEPEHIAN A7~ 3B b 3 fLH R T DM -07e(DSMZ L VEEA) -1
LT, TPORET T =ANELM: &2 3HliL 72, M—07e% 1% Fetal Bovine Serum% & &e
RPMI1640C2[EISEE L 7= . 5x10°cells/mLE72%551210% Fetal Bovine Serum%&;
FeRPMI1640/Z8R L., 50 1 L/well T96well platelZ437EL7=, rhTPO, COSTH2E I

7D B DB LA IR | wellich0 1 LINIZ., 37°C. 5%CO FAF T T, 48k5HH]
R U772, 10 u L/wellCWST-83A 3K (Cell Count Reagent SF, F U457 27 t-Hl) %
%, B ZBenchmark Plus# IV T450 nmDW 6 EE G FR655nm) & B E L, 4]
FEA12 T FREE450 nmD WG EE Gt 655nm) 2B B L7, 4RFH DR OLEEZEL A+
FEIZTPORR T o = ANGPEE FEM L 7=,
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[0174]

[0175]

[0176]

FERIL72VB22B IgG, VB22B Diabody33 X TNWB22B sc(Fv)2% AV VT,
BaF3-human Mpl. BaFF3-monkey Mpl, M—07e COTPORKT = ANEMEZ G L 7=
MEREENENKI, K4, K5I RT, 7= AMNEREIL, FUEMAEBALS A ©
HOHIENEIETHD, PURM GBI OERECA SO EERER THDHEERD
1% (W002/33073, WO02/330722 /) , #i7= iZHUG L 72 HTE "MpIfLiRd [RIAR THY
- VB22B IgG (BaF3-human Mpl EC_:>30nM)IZ%fL"C, VB22B Diabody#3 &L Tf
VB22B sc(Fv)2idHi\ T T =AMEPE(BaF3-human Mpl EC_ : €41 €41 61pM,
27pM)CTHV ., RIRY A2 K3 SHhuman TPO(BaF3—human Mpl EC_: 76pM) & [F)1 2 2L
EOWEEE R UTZ, VB22B Diabody & EE# L TVB22B sc(Fv)225 iV G HEZ R L722
L, —AREPURIIVL I —FEF DRI THRARIC I o TEE D KESZEL.,
TAZAMNEMS LT DA HERISND, ZD ISR E T T = AMNEH AR T716
FEFDOHE PMpl — AR EHHLARE BUS LTz, RBRIIRHUROHEE I L OLE{ P2 fHiE D
T IS DOV TENENRE6 B LU 7IIRT,

2.9 HreMpl— AHFiIADEME

VB22B sc(Fv)2DeMbEEIE T 572912, A& TV DKabat Database
(Lp://Mp.ebi.ac.uk/pub/databases/kabat/) LOHIRDEF|T —&%E AFL ., HE{A]
ZEREIR, L P B EBUC/ T O Eu Y — R BEIT o7, O E ., HEH AT 2 HEIKR
I¥DN13(Smithson®, Mol Immunol. 1999;36:113-124)& &\ VHREMEZEF O Z L343
otz, Fiz. LE{AI MM IIToP027(HougsD. J. Immunol. 1999;162:224-237)¢
WERIPEZ RO L0353 h o Te, ZHHDHRD 7L — AT —758I(LL T . FRICH
FVEDLR P FEIR (BLF . CDR) 28 L 72e MESTR 2 ERLL 72, eEMEDTRsc(Fv)2
% CHO-DG44HIIR I CTRIASH, BaF3-human Mpl%& iV 2 7 = ANEEZ ML
Tro TH = ANGHEEFIEIZ, FRNIZT I /BRE#E N X . <7 AFIVB22B sc(Fv)2&
RIEDO T =AMNEMZA T DEMEVB22B sc(Fv)2Z2ERLIL 72,

EARBIZIX, 50basefL DA A YT DNAZ #I20base R ENA T VH AR 5L5
WZEREL . ZNHD A A VI DNAZPCRIEIZED T o2y T ST FI AR E =
—RI @R TEERL=, ZNOOEE T2 HWT, Eaf2.30 7 kLRI,
sc(FV)2ZAERIL , R~ Z—pCXND3IZra—=7"1L, EMEVB22B sc(Fv)2%
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AL7245- 3]~ Z—pCXND3-hVB22B p—z sc(Fv)2, pPCXND3-hVB22B g-e
sc(Fv)2, pCXND3-hVB22B e sc(Fv)2. pCXND3-hVB22B u2-wz4 sc(Fv)2.
pCXND3-hVB22B q-wzb sc(Fv)2&ERIL 7z, A7 FAINITHE £ DHhVB22B p-z
sc(Fv)200 3 BEPe A 2R )E 5 11, 7/ Z Rl 5 : 212, hVB22B g-e
sc(Fv)2DHBEHRL N 2Bl FK 5 25312, T/ MBAECAIZBLSTF 5 - 25412, hVB22B
e sc(Fv)20D 1 FLALF| 2Bl 5% B-: 25912, 7/ BRECH 2 HLF I 5-: 26012,
hVB22B u2-wz4 sc(Fv)20H ARl & AlHNFE 55 28612, 7/ MERBLH 2Bl 513 5
28712, hVB22B q—wz5 sc(Fv)2D AL HN 2B AN 5 29212, 7 /MRALS & HLF
F 529317 T, v RAIVB22B sc(Fv)20HE HEL S4Bl F 5 26312, 7
JEERCHNEBLE R 5 1 26 4108 F, EHEH12.40D 75 L RIRRIZCHO-DG44/ I 125
B, 52 LB 2RI L2, EMEVB22B sc(Fv)2itFlag® 7 &AL TRz s
D, B2 BIEL ORI, FIEFIN .8IZFEH L VB22BSHBER T 5=’ h—7"T
HDHMG10(CIn213%>HAla23DEGS TG HEZFITN L TiT o7, MG10OEGSTREA
B A OFERLE, Glutathione Sepharose 4B (Amersham Biosciences#hfl) & v T
AT —OFaba— Ve TRERIL 72, SHIC, FERLILZMG10 EGSTRE R H
& A—H— D7 aha—/ W ZHE->T, HiTrap NHS-aclivated HP (Amersham
Biosciencest- ) (Z[EBILL . 774 =T 4 7T LEAERILT=, EMEVB22B sc(Fv)25&
HCHOMM DR Lg% . 50mM Tris—HCI(pH7.4), 150mM NaCl, 0.01% TweenS0
TV L7=MG10-GSTRlVA & BB B E b Z HIFRL . EMEVB22B sc(Fv)2%&
#&4E, 100mM Glycine-HCI(pH3.5),0.01% Tween80 TR &E7=, IEHIHE 43 IXE S
(Z1M Tris—HCI(pH7.49)CHF1Z&4T\ >, HilLoad 16/60 Superdex200pg (Amersham
Biosciencestl#Y) 2 W NCH Al a~ T 57 04— 54Tz, FAARZa~ TS5
T 4 —DFREEHRIL. 20mM 7 = PR ET K (pHT7.5) , 300mM NaCl, 0.01% Tween 80%
ER L7z, oo A VT, i f12.8D F ik LRIFRICTPORR T F = ANE
PR AL 72, FERLIL 72~ 2VB22B sc(Fv)2, hVB22B p-z sc(Fv)2. hVB22B
u2-wz4 sc(Fv)2, hVB22B q—wz5 sc(Fv)23 L TeMEL72hVB22B e sc(Fv)2,
hVB22B g-e sc(Fv)2% i\ C, BaF3-human Mpl COTPOKE T = = ANE#: % FFAf L
TR A X 19, 20, 21" T, HFFREEMEVB22B sc(Fv)207 = = ANEHEITIEIE R
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[0177]

[0178]

EHTHY. MBI R DTEE LI IR Z LRSI,
2.10 HieFMplHifAVB22B IgG, VB22B sc(Fv)238 X T e MEVB22B sc(Fv)2DHLJE
T B V3302 PO 3 B A B FRATT

PLerMpIFLAAVB22B S AT AU X MpU s s & M AL, EhEF11.8T
RL72MG10(GIn21323HA1a231) ~GSTRt &R HE & VB22B IgG, VB22B sc(Fv)28
FUEMEVB22B sc(Fv)2L DHUETUAR UG IZ I817 D1F B am I fiEtT 21T > 7=,
Biacore 3000(Biacorett:#1)iZSensor Chip CM5(Biacorett 8341, 7 o7V
Y BICCMGL0-GSTRE B E B EZ BE b LTz, MIE DTy =0 TRy 77—
HBS-EP Buffer(Biacoreft 8- AL | ¥iii#id20 u L/mink L7z, ZZITHBS-EP
Buffer¢5.5—175.0nM D& FEIZFRRIL 7=VB22B 1gGEZ N Z 24 BHML T, &
REETORE A A ST, AFHEREIE 255 IRl E L7z, Sensor Chip LoD
MG10-GSTREIHEE BB IR & L7-VB22B 1gGi. 20mM HCIZ 14y I HML Tz
L. Sensor ChipZ L7z, REEIZ, 4.7—150.1nMDVB22B sc(Fv)2, 5.3—168.9nM
DhVB22B q—wz5 sc(Fv)2, 4.9—156.8nMMDhVB22B u2-wz4 sc(Fv)2Z& JHHRLL |
MG10-GSTRl& B B EZ B E L LI=F o7 IziMmL <, MEE L7,

WIS AP TH L2 FRBETHONIo B —F T A TiE, —flie Al
D FT OFEEHPRFELIIRFBIZ/2 D, 2D 728 BlAevaluation ver.3.1Y 7 77
(Biacorefl:#1)DBivalent analyte modelZ 1 AL THATTHZ2IZXD, —fliDIRAET
DU B R A T Uiz, UL EOMITIE 2 COHMEIC DOV T3EIEfL 72, Z
O TR SN2 WT b — i T ik Gk B 8 £o(ka) & ARBEH B EBi(kd) s &
UMEREES(KD)E 112" LT=, VB22B IgG, VB22B sc(Fv)2, hVB22B q—wz5
sc(Fv)2, hVB22B u2-wz4 sc(Fv)2DMEBEEKD)IZ. £ 1.15x10 °M,
1.17x10°M. 1.36 x10°M. 1.02 x10"°"MTHY, MG10-GSTRlAE HE T LT, &
ERZEORETEIEE R O>Z e MERI I,
[%1]
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E kMol UADIRRERIGISE 1T 5 EERIGFHTRER

ks ka (1/Ms) [x10°] kd (1/s) [x107] KD(M) [x10°%]
VB22B 1gG 0.96+0.78 1.10+0.01 1. 15%0. 09
VB22B sc(Fv)2 4.23+0.22 4.91+0.72 1.17%0.23
hVB22B g-wz5 sc(Fv)2 3.76+0.38 5.10x=0.56 1.36+0.06
hVvB22B u2-wz4 sc (Fv)2 6.08=0.30 6.17x0.23 1.02+0.08

[0179] (FEHEFI3) AGSEIZIDHFIMplHiADiabody o> fEHL
AGS(autocrine growth selection)i% (W0O03/91424 & ) (I X0 7 I = ANGIEEH
T BHMplFi{RDiabodyZ1EHRIL 7=,
[0180] 3.1 LVI’awANRIAT TYDIEE
Ehap1.51Z49E> T, shMPL-FlagZ $2% L7=MRL/lpr~" A L0 PRl G L
TRIZOL Reagent (InvitrogenttBD &N 2 7214 . #'72 ARE DT AV —% VTR
WLl 7aafiV LERIMUIRED LTc 2 AKMEZGTL . Y7 a2 ) — Vb BRI K
YTotal RNAZFMHIL 7=, PolyATract System 1000 (Promegatl-#1)% Fi\ > TmRNA
RGBT, 2.5 u ghH 4 DmRNAZAF AL T, Superscript First strand synthesis
system for RT-PCR (Invitrogentt 8, & OB OAVTATF A~ —Z VT, 42
CIT T ST BT LTIV DNAZRERIL 7=,
[0181]1 PCRIJGIRHE(250 p L) DAL ERE IRICART,
25 1 Lo>10 X KOD Plus Buffer,
25 u L>2mM dNTPs (dATP, dGTP, dCTP, dTTP).
10 u L#>2.5mM MgSO .
7.5 11 L& KOD Plus,
(A EDES T RS F LR |
25 u LRS- UG EEY) |
500pmol DHEH F7- I XLEH D 7T 25 FHI I FB A Y72 mix primer
FPUCIRESZFIIRDEBOTHD,
98°C DA W EEIZT343 /.
98°C/20%V[H . 58°C/20FP[E. 72°C/ 30RO WA 7 V% 32[E 1K .
BRI RIS EER A 72°CCo 43 RMB L 7=,
[0182]  H#HDmix primeriXHS1-HS19 (BEHNZE 751 178 —HBLFIFE 751 196) K FHA1-HA4 (
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ALAE 5 1197 —BdHNEFE 5 : 200) &, R2ITRTRALSNL DRI RLUIZ LR TRG
Lzt ozl L, L mix primertXLS1-1.517 (BEFIFK 5 201 —FLHNFE5:217)
. LSlambda (B2 #3& 5-: 218) & LAI-LAS (BeFE 5 : 21 9—BEFIF 5. 222) |
LAlambda (FC313& 5-: 223) ZIB A L72b D& A L7z, £ PCREEMITQIAquick Gel
Extraction Kit (QIAGEN4L)Z FAVNT, 7T Ha—R T 0BRERLIL 7=, HE{ R OLEH{w]
ZEFEIIT ., sc—S (AL 51 224) | sc-AS(BLANFE 5 : 225) Z W TLL T D LS
PCREATOZEICLD, Vo —HeH (Cly Ser) ZHkiei THAELIZ,
[0183] PCRIJGIEHE(100 p L)DFLERE IRICART,
10 2 L>10 X KOD Plus Buffer,
10 z Lo>2mM dNTPs (dATP, dGTP, dCTP, dTTP) ,
40 L0>2.5mM MgSO .
2 1 L KOD Plus,
(A ED RS s RS F LR |
4 p LOHSH W28 SEIs T F
4 p LOLSH w] ZE BE T 1
IXUDIZLLT O SRR E S C RS ',
94 C OPIWIR I TIS3 /.
94°C/143 1. 63°C/ 453 MDY A7)V ZTEI A
25pmol?sc—S K& sc—ASEFR.
WIZEL T D ROSTREE S TR S/ T,
94°C/30%[81, 55°C /24511, 72°C/ 2455 B DWA 27 %308 4
B8 \ S S PEER % T2°CCo 4y BB L 7=,
[0184]  ZPEMIX v I BRERSE ST 54 3528 D>5, QlAquick PCR Purification
Kit (QIAGENAERY) 2 VTR RIL 721 | il BRM%E 5 Sl (=i & 415D & FvyT0°Cic
T i~SE 7, QlAquick Gel Extraction Kit (QIAGEN£ERDZ AT, 7 u—
R NVIDRERLE N - PCREEM 2T A VAR B — 75 ZAIR pMX/IL3ssGFPHis D Sfil
ERALIZHR AL T2,
[0185] ARZFFZAINIES RUFHZECORIFINT, <7 AIL-33 7 F VALHI B USSAFIAT., 3" AR
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(ZSAMYA e UHisZ 7 e A, #& 1k Ry & ONot I e 3 5GFP# R 4. VA
VAR 5 —pMX (Onishis, Mol.Cell.Biol. vol.18, 3871-3879) ®EcoRIENotI Ak
DINHEALIZH D TIH D, Ligation ¥4 vy TGene Pulser I (Bio—Rad#:H) (2
kBT ZhaRL—Tai(2.5kV, 25 4 F, 100 Q) IZXVElectroMAX DH10B T1
phage resistant cells (Invitrogenf:B)~& A L7, 100 u g/mLDT LTV ZEN
L7-LB-AgarfF HIIZIRIRL . — BRI L7-f5 5. K10 Hoan=—S B L, o2
=—% XL . QIAGEN Plasmid Maxi Kit (QIAGENtL) AW TFIAIN A L7

o

[0186] [F*2]
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EHNES
ENES
EIES
BESES
EEHES
B IES
ENNES
Bo S &ES
BEIES
B &S
BEEHES
BLES
BEFES
BHES
BIES
EINES
BENES
BNES
BEHNES
BENES
BLHES
&S

EEHES:
BEHES:
[RRTIE: 2=
EHIES:
RETE: =
BHEE:
BEHNES:
BEHNES:
(R T8
BEHES
BHES:
EHNES:
EHES:
EESES:
EIES
EHEE:
EEHES:
BSHEE -
BRHES:
BESE =
BEHIEE -
BIEHS:
EHES:
EHEHE -

:178(HS1(4)) GCCCAGCCGGCCATGGCGGAKGTRMAGCTTCAGGAGTC
:179(HS2(4)) GCCCAGCCGGCCATGGCGGAGGTBCAGCTBCAGCAGTC
:180(HS3(3)) GCCCAGCCGGCCATGGCGCAGGTGCAGCTGAAGSASTC
:181(HS4 (4)) GCCCAGCCGGCCATGGCGGAGGTCCARCTGCAACARTC
:182(HS5 (7)) GCCCAGCCGGCCATGGCGCAGGTYCAGCTBCAGCARTC
:183(HS6(2)) GCCCAGCCGGCCATGGCGCAGGTYCARCTGCAGCAGTC
:184(HS7 (1)) GCCCAGCCGGCCATGGCGCAGGTCCACGTGAAGCAGTC
:185(HS8(2)) GCCCAGCCGGCCATGGCEGAGCTGAASSTGGTGGAATC
:186(HSS (5)) GCCCAGCCGGCCATGGCGGAVGTGAWGY TGGTGGAGTC
:187(HS10(2)) GCCCAGCCGGCCATGGCGGAGGTGCAGSKGGTGGAGTC
:188(HS11(2)) GCCCAGCCGGCCATGGCGGAKGTGCAMCTGGTGGAGTC
:188(HS12 (2)) GCCCAGCCGGCCATGGCGGAGGTGAAGCTGATGGARTC
:190(HS13 (1)) GCCCAGCCGGCCATGGCGGAGGTGCARCTTGTTGAGTC
:191(HS14 (2)) GCCCAGCCGGCCATGGCGGARGTRAAGCTTCTCGAGTC
:192(HS15 (2)) GCCCAGCCGGCCATGGCGGAAGTGAARSTTGAGGAGTC
:193(HS16 (5)) GCCCAGCCGGCCATGGCGCAGGTTACTCTRAAAGWGTSTG
:194(HS17(3.5)) GCCCAGCCGGCCATGGCGCAGGTCCAACTVCAGCARCC
:195(HS18(0.7)) GCCCAGCCGGCCATGGCGGATGTGAACTTGGAAGTGTC
:196(HS19(0.7)) GCCCAGCCGGCCATGGCGGAGGTGAAGGTCATCGAGTC
:197(HAL1 (1)) GGAGCCGECCGECCGCCCGAGGAAACGGTGACCGTGGT
:198(HA2 (1)) GGAGCCGCCGCCGCCCGAGGAGACTGTGAGAGTGGT
:199(HA3 (1)) GGAGCCGCCGCCGCCCGCAGAGACAGTGACCAGAGT
200(HA4 (1)) GGAGCCGCCGCCGCCCGAGGAGACGGTGACTGAGGT
201(1Ls1(1)) GGCGGCGGCGGCTCCGAYATCCAGCTGACTCAGCC
202(1.82(2)) GGCGGCGGCGGCTCCGAYATTGTTCTCWCCCAGTC
203(1.S3(5)) GGCGGCGGCGGCTCCGAYATTGTGMTMACTCAGTC
204(1Ls4(3.5)) GGCGGCGGCGGCTCCGAYATTGTGYTRACACAGTC
205(1L.S5 (4)) GGCGGCGGCGGCTCCGAYATTGTRATGACMCAGTC
206(LS6 (7)) GGCGGCGGCGGCTCCGAYATTMAGATRAMCCAGTC
207(LS7(6)) GGCGGCGGCGGCTCCGAYATTCAGATGAYDCAGTC
208(1L.S8(1.5)) GGCGGCGGCGGCTCCGAYATYCAGATGACACAGAC
209(Ls9(2)) GGCGGCGGCGGCTCCGAYATTGTTCTCAWCCAGTC
210(LS10(3.5)) GGCGGCEGCGEGCTCCGAYATTGWGCTSACCCAATC
211(LS11(8)) GGCGGCGBGCGGCTCCGAYATTSTRATGACCCARTC
212(LS12(8)) GGCGGCGGCGGCTCCGAYRTTKTGATGACCCARAC
213(LS13(6)) GGCGGCGGCGGCTCCGAYATTGTGATGACBCAGKC
214(1.S14 (2)) GGCGGCGGCGGCTCCGAYATTGTGATAACYCAGGA
215(LS15(2)) GGCGGCGGCGGCTCCGAYATTGTGATGACCCAGWT
216(LS16 (1)) GGCGGCGGCCGCTCCGAYATTGTGATGACACAACC
217(LS17(1)) GGCGGCGGCCGCTCCGAYATTTTGCTGACTCAGTC
218(LSlambda (1)) GGCGGCGGCGGCTCCGATGCTGTTGTGACTCAGGAATC
219(LA1(4)) GGAATTCGGCCCCCGAGGCCTTGATTTCCAGCTTGG
220(LA2(4)) GGAATTCGGCCCCCGAGGCCTTTATTTCCAGCTTGG
221(LA4 (4)) GGAATTCGGCCCCCGAGGCCTTTATTTCCAACTTTG
222(LA5(4)) GGAATTCGGCCCCCGAGGCCTTCAGCTCCAGCTTGG
223(Lalambda (1)) GGAATTCGGCCCCCGAGGCCCCTAGGACAGTCAGTTTGG
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[0187] 3.2 AGS¥:ITXS H HEBEFHIKD B
ZDFAT IV % — 0 7 #PL-E (Moritat>, Gene threapy vol.7,
1063-1066) iZFugene6 (Roche Diagnostics#l:8d) 2V ChFo AT =r v a Uiz, T
723> BPt-E%, 10%FBS% & s DMEMEF Hi(Invitrogentt ) C6em dishiZ#fEFEL .
HFugene6t 7 A7 ZV ARG LIbDERHITINZ 7o, £DEH | B I ZTHL
\ 24 EI R IEE BIEEEIN U e, MR 7V R Te 528 EIEIC10 1 g/mLORY
7L (Hexadimethrine Bromide, SIGMAfL#Y) & U2ng/mLMDOmIL-3%ANZ . A
fuCdhHBaF3—monkey Mpl~E&GuSt7z, 3 H ., MiluAZPBS CHeif 4. mIL-3%% £
72V 0% FBSZ % $eRPMI164055 IR # L . 1000cells/ welllZ/25J:51296well plate
(BT T2, 7TH BRI R Z R T 7R R, BRI S/ akk (AB317, AB324) 23435
iz, 2RIl YDNeasy Tissue Kit (QIAGEN#LSL) 2 VT4 ADNAZFHILL
« PCRIEIZIVHiMR B T AR L 7=,
[0188]  PCRIIGEEWK(B0 u LD ERITRT,
541 L0>10 X LA Taq Buffer,
5 u LO2mM dNTPs (dATP, dGTP, dCTP, dTTP),
5 u Lo>2.5mM MgCl
0.5 12 L0 TaKaRa LA Taq.
(LL LDV Sl |
0.5 u g%/ DNA,
25pmolDAGSdbS1 (ALFF 75 : 226) ., AGSdbAL (FLAFHE 5 :227)
FUONIRESFITRDEBOTHD,
94 COYIWHREIZTL53 /.
94°C /3085, 60°C/30FP[. 70°C /143 R DA 27 /V %308 14
BRI RIS EER A 72°CCo 43 RMB L 7=,

[0189] I —= 7 L7zAB317TOHH D FERF|EELFF 5 : 154, 7T/ BALT A B 5 H
5 :155, AB31TDLE{ DO ERLHNERCHNFE S : 156, 7/ RALYIZRL S 5 : 157
 AB324DOHB DOt B F 2 ALFE 5 : 158, 7 /WAL 2 ALFIEE 5 : 159, AB324
DLEH D EFLANERLANF 5160, TI /BRI EZRLAIE F: 16 LI~
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[0190]

[0191]

[0192]

3.3 AGSHIZ X517 Diabody DiF MR

A5 L 7= HiMplFiikDiabody % F 81~ 7 5 —pCXND3IZH A L7z, Diabody?5 A
FEIR AR CECoRIEM &2 H 326 WAV T X7V FF RIS K UDiabody D3’ K
A E e H ) AR CFLAGH 2 ENot L& AT 35 A A VT X7V A4 F Ra v
TPCRZEATV, 5572 PCREEH % pCXND3DECORI, NotIEAZIZHE A LT, FiEH]
2.4ZHEV >, COSTHIAEZ FV = MR E 2TV, 5528 IR EINL | &P 2
L7,

- FEMpl & 3 B8 7= CHOM Mk & FiV »CFlow CytometrylZ XD fE S IE LD §T4H
IR, #EREZK8ITRY, AB317iXCHO-mouse MpliZHE A3 DI LS HERRE
N7z,

%72, BaF3-human Mpl, BaF3-monkey Mpl33X U'BaF3-mouse MpliZ X5 TPOKET
T = AME DR ATT o7, #RZX9, K10, X11IZ/:9, AB317iZER, 31,
<V AMPUZ X L THWT T =ANEHEZHF L. AB324i3th, $LMplUZxf LRV =
= ANMEMERIRLTZ,

ZDZENDL, AGSEEE AW THRWT T = ANEMEE A TS HIMplH R Diabody 23 Hit
BFTEDLT LRI,

(S F14) CAMT B OFEF-OMpIZE BT D HMpIFTU IR D 7 T = A & Tl
4.1 CAMTEAE DFF-OZE BMpliE A BaF 3l IR D45 37

CAMT (Congenital amegakaryocytic thrombocytopenia ; 55 R P 5 FAZ ER L I/ MR
WA SE) B2V CMpLE{E T-H1IZG305C (R102P) ZE ¥, C769T (R257C) ZE# E
JRC823A (P275T) ZE BABAMEEN TV, B2 RA R OMpll s T DR ¥
—EENEIAEZEL . BaF3fifd & A LT, IEH 7Z2Mpligifs T (B EALF) 2Bl 33
51246, 7T/ BEREHNARLE 5 123) BRUEERAR T ORISR -2>53053% B
D FAECHBCICE R LT85 T-G305C (HEEALF 2Bl FIE 52 247, 7/ BEHED
Y ZRCLSIE 5 :248) | BRAE=2RN 2357693 A DA CHODTICEHRLIZEE T
C769T (HHRLHZBLFNE 5 249, T/ BBRLFIZ ALY 5 : 250) BL OB =R
> H 58233 H D A CHBAIZ B L7-8 5 T-C823A (R EELF 2Bl FH 5 : 25
1. 7 /7BReHNE AN 5 252) BRI 7=, 2 b DODNAWT & il [REE SR EcoRI,
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[0193]

[0194]

[0195]

[0196]

Sall CHIWTL . EhiMlie 3B~ & —pCOS2-Ha®DEcoRI, Sall {72 AL,
pCOS2-hMPL{ullG305C, pCOS2-hMPLfullC769T3 L UpCOS2-hMPLIullC823A%
ERIL 7=,

FHE 1.1 FERIZL TBaF3MIZ AR T-E AL . FMplii{s T2 F Bl 5BaF3
HKU#KE T dHBBaF3-human MPL (G305C) , BaF3—human MPL (C769T) 3L}
BaF3-human MPL (C823A) M 32 L7, #8413, Ing/mL mIL-3, 10% FBS& &
RPMI164055 #12 FAV N CTRE# | MERFL 7=,

4.2 PierMplHifEDiabody. sc(Fv)2D{EMRL

X6BL P TITRUIZT I /EERALS DO H ¢, VBSB, VB45B, VB33, VB140, VB157
 TA1361Z2UT, HfEfF2.2 - FRRIC L TDiabody B E7 & —ZAERIL 7z, fERIL
T-RBLARIH— % ZfEHI2.4L RIS, COSTHIIIZE AL, B =i Ligho
Diabody#& £ % S HEf2.5D 771k TEELT-, TA136IZ- DV NTit, SEFI2. 3L [FIRIZ
LT, sc(Fv)2RBL~IF—aAERILTz, FhEF12.4LRARICCHO-DGA4MMIIZE AL
\ Fhaf2.61Z96> THRDLIET R LIEXYsc(Fv)2& i RIL 7z,

4.3 HieMplHifkDiabody. sc(Fv)200 7 2 =R MEME DA

YEELL 7=Diabody . sc(Fv)2%& AV T, FHEaf2.8L FARIZL TIEH Mpl3EHBaF 34
F$ & OVEE BMpl R ERBalF3HIARIZ %35 7 = ANEM: 234l L 7=, DiabodyF&E55
# F¥E % VYT, BaF3—human MpléBaF3—human Mpl (G305C) IZBiFTA 7 F =&k
TSP A el Uiz, D% B, TA136 Diabody (TA136 db) (%, IE & Z2Mpl#t s & F&
Bl 9 %BaF3-human Mpl CIIIGHERTH A, 25 BMplLi{Z T-% 3% 8l 3" %BaF3-human

Mpl (G305C) TiEig\ 7 2 = ANEL &R L7z, BaF3—human Mpl (G305C) IZ%L T
. hTPOCHL D Diabody TIXFRWN 7T = ANEME AR T2 EIT TE R0 ->7= (X128
FUX13),

S5, TAL136 Diabody. TA136 sc(Fv)20¥EHLL % AV C, BaF3~human Mpl.,
BaF3—-human Mpl (G305C) . BaF3—human Mpl (C769T) . BaF3—human Mpl (C823A)
(927 T = AMEPEE R L 72, € OFES. TA136 sc(Fv)2id, STEDTPOXR K
75 AR A TIZ B ThTPORCTAL36 Diabody 0 W7 F = ANEM AR L= (K15
—X17), F/z, EE2MphE{s 7-2 384 5BaF3-human MpliZ\ T, TA136
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[0197]

DiabodylZhTPO XDEFIV MEHE LA RE/RD> 57205, sc(FVI2IZE# D52 L1280,
hTPOLRFED T T = ANEME/R T2 /RmENTZ (X14),
PEZE L ORI A Al Reft:

HHHa 2 FIERTPOIVE, (L FRRIERI B OIE R IC KD ML/ MRS FEDTRRIEEL T, &
FIFEQIB T, RIRRBRPITON TE, TOBRKRRIZBW T, — 2D RERM
XL C. TPOOE G L BHTPOF A B #H AL X TV (Junzhi Li, et. al.,
Blood (2001) 98, 3241-324. Saroj Vandhan—Raj. et. al. Ann. Intern. Med. (2000)
132, 364-368). FrlCNTEMEDTPOTEM:Z B E IS h Fnfiik S EEAES L., £ DRER
LT, M/MEBAEEFIE T 5B EESI TD, AL > TRENDHT
TPOZBZHT I = AMESy TAEHL R D 512 o> T, WIEMETPOIZR 3251k D H
BadE T 2281300, Feiiihailn 72281280, mWnEeiEHERL, £
7o AR 2 M TED I L0 AR TR EOHFTE AR S L7220 BIRISH &
FRIE2BEZE ZBND, [Eo T, RARBITPOR T I =AML OLEN-EE 2T
2, MR FEDIRIRIRE 72 D Z &I SIS, FTo. G TALFUARIE, BESHR
FEAL CORNIEND, M AIZ L 7 ORBUTEBVTYH ., TOFRELRITHIRIX
72< | WHILEN Bl DMK, BERL, B BT, KIBE ST, WIThoORBERIZE
WThH AR D2 LR AIRETH D, Ee, BRAMTPOR BT D85 S TREED
TPOLIZ R BT Db BRI TPOSZ BEMIZE AR | M/ MIIBVDIEE FNE
T HCAMTHEE THRINSH D TPOR A RE LRI L TH, FHEDE BRI HL TIX
AL, TI=ANGHE R T IES IS NS,
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[1]

[2]

[3]

[4]
(5]
(6]
[7]
[8]
(9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]

FH SR D i FH

2D D EHH P 2RI K U2 D ORGP A FHIk A 7 A . TPOSZ A (Mpl) ~DifE &
MR 35— ARV FRTHHZEEFHEAE T DHA,

2D D EGH P ZEFH I K U2 D DG W ZEGHIAS . —ARBRY T F R ONA il %
FREUCHEGH P 2R fE k., BREH{ I 28 gE . S B T ZS . RS R AR AR DIz
ATWDLZEZ R T D, 7 RIE ISR DHUR,

22 D E G ] 2B K V2D DR G Rl AR GHIR DS U o 0 — THRE B SN TVH T LA FF
W5, #ERELERIZ2ICEEHOPUR,

Vo T1—=HB15T IR THHI LR T D, 71 REBITREHDOTUE,

MpUZFE A T DF ATHUMA,

EMEBLIARTH D, i RESIZ LR OPUA,

Sy TALHURTH S, 75 -RIES T2 I1I6ITFEH OB,

FEERIMPU#E & T 2P,

ERMPLE M AMplIZH#E & T DA,

ERMpL B M AMPUZ L T = = AMNEM: A T BHUE,

AIARIMpl~DFE ATEMASKD=10 "ML T THLHIEK,

FIEFIMpl~DRE B TEPHESKD=10 MLL F ThHHA,

TPO7 T =ANEEBEC50=100nMEL T CTHDHHLA,

TPOT T =ANEM:AEC50=30nMEL T TH B,

TPO7 T =ANMEM:AEC50=10nMEL T TH B,

UTFo)—A1DDWT DOEFIF 2 i o7 /RS 6 /2 HCDRI, 2, 3
A O ES AT A HEEE S LU,
(DECHIFEZ:3. 4. 5
(QBEHNEZ:6. 7.8
BLFNFES:9, 10, 11
(DELFNFE 15, 16, 17
GOELFIFEE:18, 19, 20
OFLHIFE=:21, 22, 23
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[17]

[18]

(DECHHZ B 24, 25, 26
®BHNH/E 5 :27. 28, 29
(9B =-: 30, 31, 32

(10)AE3FE =
(I DACHNFE 75
(12)BLHFH 75
(13BEHNFE 5
(1DAECHNE 5
(15)Ae3FE 75
(16)BLFNFE =
(IDAEHFE

33.
36,
39.
42,
48,
o1,
o4,
o7,

34. 35
37, 38
40, 41
43, 44
49, 50
92, 53
55, 56
58, 59

78 PCT/JP2004/018506

LT Q) —A0)DN T N> DEEHNE S ies D7 I/ Bid A 5>572 H5CDR1, 2, 3

24 DIRG{ A 2 SRR e B,

(DAELFIE 75
(2)HLFNZ 75 :
QBLHNE -
(DBELHIE 5
(B)BLHNFE 75
(B)ALSZE 75
(DAL 75 :
(B)ALFNE 75
(DAL -

(10ACF|FE: 5114, 115, 116

60,
63.
78.
84,
93.
96,

102, 103, 104
108, 109, 110
111,112,113

61, 62
64, 65
79, 80
85, 86
94, 95
97, 98

LLF (1) —U8)DV T A FL D BB W28 ik ds L ONBREH P R FH AR A & Lo dT

s

(DB 5 : 3. 4, BIZFEHMDO T I/ BACFH /2D CDRI, 2, 3%H D EHH L H
. BLUOBRHIFEE 60, 61, 621 #HDO T I/ EERELFHNS25CDR1., 2. 3287
BHRGH w] 2 GE K,
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QELHNFE 6. 7. BIZFLHEH DT I /MR HA>H725HCDRI, 2, 3% 5 HE P2 H
. BIOELHIE S :63. 64, 655D 7 I/ BESI)/2HCDR1, 2, 32H T
U B VT 2R FE AR

BLFNE T : 9, 10, 11RO TI/MACHN)>57/2HCDRI1, 2, 352§ 5EHHE W
ZEfEN, BIL ORISR 5163, 64, 65IZFLD T/ BALHIHH72DHCDR1, 2, 3%
3 D4R GH P 25 FE

(DERFNFE S : 15, 16, 17ICFIRDO T I/ BBELHIH>H725CDRI, 2, 3%47 2 EHE Al
ZEGEM ., BRUELFIF S 63, 64, 65ICFt# D T I/ BRELFH) 572 HCDRI, 2, 3%
9 D UREH T ZE fE AR

BBELFIFE5:18, 19, 20IZFCaD T I/ EELFAH5H725CDR1, 2, 3&H T2 HE AT
ZEfENE, BI ORISR : 63, 64, 65IZ5L#D 7T/ BELHH 572 5CDR1, 2, 3%
3 D4R GH AT S FE A

BECHIFF:21, 22, 23RO T/ BEELFIA>H725CDR1, 2, 3%/ T HES AT
ZEGEIR., BLOEHIFS: 78, 79, 8OIZF#k D 7 /Al F)>5H72HCDRI, 2, 3%
I 2G5 FE AR

(DELHIE S : 24, 25, 26IZFL# DT I/ FRACHH0/2HCDR1, 2, 3286 4 5HE 7l
ZEE, BIUELFIF 563, 64, 65Tt D T I /MRELHH>H725CDR1, 2, 3%
3D GH v] 28 E

®BLHNFZ: 27, 28, 29\TFMD T I/ BELHH 572 HCDRI. 2, 3 AT HHE AT
ZEGEIR., BLUMEHIES: 84, 85, 86IZFL#R D 7 /MficH)5H72HCDRI, 2, 3%
32U EH P 25 fE AR

(OHLHZE 5 : 30, 31, 32IZFLHDO T I/ ERACHHND/2HCDR1, 2, 326§ 5HEEH 7l
2GR, BLUEHIFE 5 :63. 64, 65IZFHD 7/ BALHH>5H725CDR1, 2, 3%
A DR G T 25 AR

(10)BEFFE5-: 33, 34, 35ITFLARD T/ MRELFH 572 HCDR1, 2, 3%FH T HHH
FZEGEIR, BIOECFIFE 5163, 64, 65125 O T/ BEALSH 572 DHCDRI, 2, 3
%A 32U GH AT 25 HE A

(A DRELHIEF: 36, 37, 38ITFL#EH DT I/ BRLANH/2HCDR1, 2, 3% H 35 HEH
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[19]
[20]
[21]

[22]

WEER, BIXOWEHIE 93, 94, 95(ZFE#H D7/ ERACSIH>5H725CDRI, 2, 3
s B B) 5 = AL B
(12)BLFE 5139, 40, 41LCFHROTI /AL HH>572HCDRI, 2, 3%H T HHEH
AR, BXOWLFIFH 5 : 96, 97, 98ITFLH DO T /RSB BHCDRI, 2, 3
%A 3 2R EE AT ZE fE AR
(IDBLHNFE 5:42, 43, 44ITFEHO T I/ BRHLANHH7/2HCDR1, 2, 3% FH 4 5HE#H
W AGE., BEXOEIFIFE S 78, 79, SOIZFH D T /EEALF NGB/ HCDRI, 2. 3
AT DI B T ZE FE AR
(ADBLFE S 45, 46, ATICFROT I/ BBELHHD 572 HCDRI, 2, 3%H T 5HEHH
A EHER, BIOHEFIFE 102, 103, 104 O T/ BRES)>5725CDR1 ,
2. 3% T DR EH AT 2 fH R
(I5RHIFEF: 48, 49, 50IZFEHDO T I/ BHLANHH/2HCDR1, 2, 3% 4 5HEH
F AR, BEIOELFIE 563, 64, 65(Z5LH DO 7/ EEALF N BH72DHCDRI, 2, 3
A3 DR EH AT 2 FE AR
(16)BEFNFE: 51, 52, 53ITFLIRD T/ BEELAH 572 HCDR1, 2, 3%H T2 HEH
W R, B OEHIZE S 108, 109, 110IZFED 7/ FEALSH 5725 CDR1
2. 3&H I DR GH AT 2 FE
(ADELHIFE 5 : 54, 55, S56ITFLHH DT I/ FEALFINH/2HCDRI, 2, 3% 35 HEH
T ZEGEM, BIOEHIFZ: 111, 112, 113IFEEHOTI/EBRALYIN 572 5HCDRI
2. 3&AT DR AT ZE HE R
(18)BLFFHE .57, 58, SIZFLERD T /BRALFHH72HCDR1, 2, 3% H T2 HH
VAR, BX OB 5114, 115, 116IZ5ED 7/ FRRCSHIH 572 5CDR1
2. 35 T DR EH AT 48 FE Ik
BoFIR 5 118ICEe#k D 7 I /IRl 2 A 3 2 v A HME & b,
BRI 5 : 1201CFE# D 7 BREL S 2 H DR v B kA 7 Te ik,
BLAE 75 118IZRC# D 7/ BRRLS 2 A 2 B v 28 Rl | BlA13% 751 12012
FLR DT I ERRLH A A T DR R R BRI 1 T LA,
BEAE 5 1 122F 721326 AT D 7/ BRI 5 FuK,
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(23]

[24]

[25]

LT D) —G)DOWTNoNIFeak O 7R Hh>5725, FR1, 2, 3, 4213 5HE
SHAT SR A B TP,
(DAECFIFR 52230, 232, 234, 236
QRLFIF 52265, 267, 269, 271
QEHFHEZ:279, 281, 283, 285
(DEHFE - 298, 299, 300, 301
(OELFHIFE 5298, 299, 306, 301
LT D)@ T NI FE D T BEER S D575, FRIL, 2, 3, 4% 4 5%
SH AT AR GHARA T TP,
(DECFIFR5-: 239, 241, 243, 245
QEFNFHF:272, 274, 276, 278
(3FLHF 5302, 303, 304, 305
(DEHIFE 5 : 302, 307, 308, 305
LLFD(D)—G)DWFIh i o E S v 28 gE kI L OB v A8 fEk A5 Tt
s
(DACAFE 5: 230, 232, 234, 236IZFLHDT I/ RALHIH072%, FR1, 2, 3, 4%
HI2EMFEFEK, BLUBFIFES:239, 241, 243, 245\Z52#O 7/l
FlHa72%, FRL, 2, 3, 4% 3 D4R vl 28 fE
(DBLHNFE7Z: 265, 267, 269, 27 LIZFLHOT I /ALY 5725, FRI, 2, 3, 4%
I 3EHAIEFER, BLXUORHIFEE:272, 274, 276, 27RO T /EERL
FH o725, FRI, 2, 3, 4% F 4 DEE8{ v] 25 fHIk
(DBLHNFE 5-: 279, 281, 283, 285IZFEH DT I/ ERALHIH D725, FR1, 2, 3, 4%
HI2EMEFEEE, BIUEFIF:272, 274, 276, 278D 7/ FRHAL
Fmb7es, FRL, 2, 3. 4%H 3 DRI 2 FHHK
(DBLFNFE 5298, 299, 300, 30LITFEHMDOT I/ MRELSH 5725, FR1, 2, 3, 4%
FHI+HEHFERER, BIOESIFE:302, 303, 304, 305ZFEH DO T/ FEAL
Fn7ed, FRL, 2, 3. 4%H 3 DG AT 25 fHK
(OFELHNFE 7 : 298, 299, 306, 301ITF#H DT I /BEALH N85, FR1, 2, 3, 4%
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[26]

[27]

[28]

[29]
[30]

[31]
[32]
[33]
[34]
[35]

FHHEMEFTEER, BIURSIEF:302, 307, 308, 305IZFE#H D7 /ML
Fn5H7e5, FRL, 2, 3. 4% H 3 DR E{ AT 2 fH Ik
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CDR1 CDR2
VA7 QVQLQOQSGPELVKPGASVKI SCKASGYAFS| SSWMN [WVKQRPCKGLEWIG| RTY PEGDGDTNYNGKEKG
VA130 QVQLQOSGPELVKPGASVKI SCKASGYAFS| SSWMN (WVKQRPGKGLEWIG| RIYPGDGDTNYNGKEKG
VA259 QVQLOQSGPELVKPGASVKI SCKASGYAFS| SSWMN [WVKQRPGKGLEWTIG| RTYPCDGETNYNGKEKG
VB1l7B QVQLQQSGPELVKPGASVKISCKASGYTFES| SSWMN |[WVKQRPGKGLEWIG| RIYPGDGDTNYNGKEKG
VB12B QVQLQQSGPELVKPGASVKI SCKASGYAFS| RSWMN |[WVKQRPGKGLEWIG| RTY PGDGDTNYNGKFKG
VB140 QVQLQQSCPELVKPCASVKISCRAFCYAFS| NSWMN (WVKQRPCKCLEWIC| RIY2CDCETNNNCKEKG
VB33 QVQLQQPGNAELVKPGNASVKLSCKASGYTET| NYWVN [WVKQRPGRGLEWIG| RTHPSDSETHCNQKEKR
VB45B QVQLQQSGPELVKPGASVKISCKASGYAFS| SSWMN |[WVKQRPGKGLEWIG| RIYPGDGE TNNNGKEKG
VBSR QVQLOQSCPELVKPCASVKI SCKASCYAFS| TSWMN [WVKQRPCKCLEWTIG| RTYPCDCEANYNGKEKG
VB113 QVQLQOSGPELVKPGASVKI SCKASGYAFS| SSWMN |[WVKQRPGKGPEWIG| RIY PGDGETNYNGKEKG
VBl4E QVQLQESGPELLNPGASVKI SCKASGYAFS| RSWMN |WVKQRPGKGLEWIG| RIY PGDGETNYNGKEKG
VB2Z2B QVOLQQSGPELVKPGASVKI SCKASGYAFT| NSWMN [WVKQRPGKGLEWIG| RTIYPGDGETIYNGKERY
VB16 QVQLOQPGTELVRPGASVKLSCKASGYTFET| DYWVN |[WVKQRPGRGLEWTG| RTAPYDSETHYNQKEFKN
vB157 QVQLQQOPGAELVKPGASVKLSCKASGY LE'L| DYWMN [WVKQRPGRGLEWLG| RLAPFDSETHCSQKEKN
VB4B QVQLQQSCPELVKPCASVKISCKASGYART| NSWMN (WYRQRPCKCLEWIG| RIY2CDCETIYNGKERY
VBb1 QVQLQQSGPELVKPGASVKI SCKASGYAFS| NSWMN [WVNQRPGKGLEWTIG| RTYPGDGDTIYNGNEKG
CDR3
Va7 KATLTADKSSSTAYMOLSSLTSEDSAVYFCAR| GWILADGCYSTAY | WGQGTLVIVSA (EEHIES:124)
VA130 KATLTADKSSSTAYTQLSSLTSEDSAVYFCAR | GYAD-——-YSTAY | WECQGTLVTVSA (AE&&ES:126)
VA2592 KATLTADKSSNTAYMQLSSLTSEDSAVYFCAR|GFGD-———-YSTAY | WEQGTLVTVSA (BRFI&EE:128)
VB17B KATLTADKSSSTAYMQLSSLTSEDSAVYFCAS | GYAD-———YSTAY | WGQCTLVTVSA (BRHI&ES:130)
VB12B KATLTADKSSSTAYMQLSSLTSEDSAVYFCAS | GYDD-———-YSTAY | WGQGTLVTVSA (GHIHES:132)
VB140 KATLTADKSSSTAYMQLSSLTSEDSAVYFCAR| CYCD-—-—-YSTAY | WCQCTLVTVSA (BHIES:134)
VB33 KATLTVNKSSSTAYTIQLIISLTSEDSAVYYCTS | GeW——————— TAY | WGQGTLVTVSA (EHIEE:136)
VB45B KATLTADKSSTTAYMQLSSLTSEDSAVYFCAR| GYGD-———YSTAY | WGQGTLVTVSA (EHI&ES:138)
VBSB KATLTADKSSSSNAYMQLSSLTSEDSAVYFCNAR| GYGD-———YSTAY| WGQGTLVTVSA (BEHIHFES:140)
VB11:z KATLTADKSSSTVYMQLSSLTSEDSAVYFCAR | GYGD-———-YSTAY | WGQGTLVTVSA (EHIFES:142)
VB14B KATLTADKSS TTAYMQFSSLTSEDSAVYFCAR|GDGD-———YS7AY | WEGQGTLVTVSA (BRFIES:144)
VB22B KATLTADKSSSTAYMDISSLTSEDSAVYFCAR | CYDD-————Y3TAY | WOCQCTLVTVSA (EBBHIES:118)
VB16 KATLIVDKSSSTAY 1QLSSLISEDSAVYYCAS | GeW——————— SAS| WGEQGULVIVSA  (BRBIES:146)
VB157 KATLTVDKSSNTAYIQFSSLTSLDSAVYYCSS| GGW-——————— TAY| WGQGTLVTVSA (B25I&ES:148)
VB4B KATLTADKSSSTAYMEISSLTSEDSAVYFCAR|GYDD-—-—-YSTAY| WGQGTLVTVSA (FRIIES:150)
VB51 KATLTADKSSSIAYMQOLSSLTSEDSAVYFCTS | GYDD-——-YSTAY | WGQGTLVTVSA (EHIES:152)
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CDRI1 CDR2
VAT DIVMTQANPS ZPVTPGESVSISC | RSSKSLLHSNGNTYLY |WFLQRPGQSPQOLLIY | RMSNLAS
VA130 DIVMTQAAPSVPVTPGESVSISC | RSSKSLLHSNCNTYLY |WFLQRPGQSPQLLIY | RMSNLAS
VA259 DIVMTQAAPSVPVTPGESVSISC | RSSKSLLHSNGNTYLY | WFLORPGQSPOLLIY | RMSNLAS
VB17B DIVMTQAAPSVPVTPGESVSISC | RSSKSLLHSNGNTYLY |WFLORPGQSPOLLIY | RMSNLAS
VB12B DIVMTQAAPSVPVTPGESVSISC | RSSKSLLHSNGNTYLY |WFLQRPGQSPOLLIY | RMSNLAS
VB140 DIVMTQAAPSVPVTPGESVSISC | RSSKSLLHSNGNTYLY |WFLQRPGQSPQLLIY | RMSNLAS
VB33 DIVMTQAAPSVPVTPGESVSISC|RSSKSLLYSNGNIYLY |WFLQRPGQSPOLLIY | RMSNLAS
VB45B DIVMTQAAPSVPVTPGESVSISC | RSSKSLLHSNGNTYLY |WFLQRPGQSPOLLIY | RMSNLAS
VB83 DIVMTQAAPSVPVTPGESVSISC|RSSKSLLHSNGNTYLY | WFMORPGQSPQOLLIY | RMSNLAS
VB115 DIVMTQAMNPSVPVTPGESVSISC | RSSKSLLHSNGNTYLY |WFLQRPGQSPQLLIY | RMSNLAS
VB14B DIVMTQAAPSVPVTPGESVSISC | RSSKSLLHSNGNTYLY |WFLQRPGQSPOLLIY | RMSNLAS
VB22B DIVMTQAADPS - PVTPGESVSISC | RSSKSLLHSNGNTYLY | WFLORPGQSPOLLIY | RUYSNLAS
VB16 DIVMTQAAPSVPVTPGESVSISC | RSSKSLLYSNGNTYLY |WFLQRPGQSPOLLIY | RMSNLAS
VB157 DIVMTQAAPSVSVTPGESVSISC | RSSKSLLYSNGNIYLY |WFLORPGOSPOLLIY | RMSNLAS
VB43 DIVMTQAAPSVPVTPGESVSISC | RSSKSLLHNNGNTYLY | WFLQRPGQSPOLLIY | RMSNLAS
VB51 DIVMTQAAPSLPVTPGESVSISC|RSSKSLLHSNGNTYLY | WFLQRPGQSPOLLIY | RMSNLAS
CDR3
VLT GVPDRFSGSGSGTAFTLRISRVZAEDVGIYYC| MQHLEYPFT| FGTGTKLEIK  (BRHIBE:.125)
VA130 GVPDRFSGSGSGTAFTLRISRVEAEDVGVYYC| MOHLEYPYT| FGSGTKLEIK  (BHIBE:127)
VA259 GAPDRFSGSGSGTAFTLRISRVETEDVGVYYC| MOHLEYPYT| FGSGTKLEIK  (B5l&E:129)
VB17B GVPDRFSGSGSGTAFTLRISRVZAEDVGVYYC| MOHLEYPYT| FGSGTKLEIK  (BRHI&EE: 131
VB12R GVPDRFSGSGSGTAFTLRISRVEAEDVGVYYC| MOHLEYPYT| FGSGTKLEIK  (BRFIEE:133)
VB140 GVPDRFSGSGSCGAAFTLRISRVZAEDVGVYYC| MOHLEYPYT| FGSGTKLEIK  (BRFIEE:135)
VB33 GVPDRFSGSGSGTAFTLRISRVZAEDVGVYYC| MOHLEYPYT| FGSGTKLEIK  (ARFIEES:137)
VB45B GVPDRFSGSGSCGAAFTLRISRVIAEDVGVYYC| MOHLEYPYT| FGSGTKLEIK  (BFIES: 139
VBB3 GVPDRFSGSGSGTAFTLRISRVEAEDVGVYYC| MQHVEYPYT| FGSGTKLEIK  (EHIEES:141)
VB115 GVPDRFSGSGSGTAFTLRISRVZAEDVGVYYC| MQHLEYPYT| FGSGTKLEIK  (E24IEE:143)
VB14B GVPDRFSGSGSGTAFTTRTSRVEARDVGVYYC| MQHTFYPYT| FGSGTKTRTK  (EHIES:145)
VB22R GVPDRFSGSGSGTAFTTRTSRVTARDVGVYYC| MOHTFYPFT| FGSGTKTRTK  (FBRHIIEE.120)
VB16 GVPDRFSGSGSGTAFTLTISSVZAEDVGVYYC| MOHLEYPYT| FGSGTKLEIK  (FHIBES:147)
VB157 GVPDRFSGSGSGTAFTLKISRVEAEDVGVYYC| MOQHLEFYPYT| FGSGTKLEIK  (E2HI&EES:149)
VB43 GVPDRFSGSGSCTAFTLRISRVEAEDVGVYYC| MOQHIFYPFT| FGSGTKLEIK  (EHIEE:151)
VBb1 GVPDRFSGSGSGTAFTLRISRVEZAEDVGVYYC| MOHLEYPYT| FGSGTKLEIK  (BRHIBE:153)
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any additional fee.

3. I:] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Claims 1 to 4.

Remark on Protest L1 The additional search fees were accompanied by the applicant’s protest.

EI No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)
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Continuation of Box No.III of continuation of first sheet(2)

The matter common mutually or totally to claims 1 to 4, claims 5 to
7, claim 8, claim 9, claim 10, claims 11 to 12, claims 13 to 15, the
part of claim 16 relating to a combination of sequences of individual
SEQ ID NOS, the part of claim 17 relating to a combination of sequences
of individual SEQ ID NCS, claim 19, claim 20, the part of claim 21 relating
to a combination of sequences of individual SEQ ID NOS, the part of claim
23 relating to a combination of sequences of individual SEQ ID NOS, the
part of claim 24 relating to a combination of sequences of individual
SEQ ID NOS, the part of claim 26 relating to a combination of sequences
of individual SEQ ID NOS, the part of claim 27 relating to a combination
of seguences of individual SEQ ID NOS, the part of claim 29 relating
to a combination of sequences of individual SEQ ID NOS and claim 32 resides
in being an antibody capable of binding to a TPO receptor.

The antibody as used in the present application involves degraded
antibodies including antibody fragments. As reported in documents 1 to
3, antibodies or antibody fragments capable of binding to a TPO receptor
and those having agonistic activities among them are publicly known.

Therefore, being an antibody capable of binding to a TPO receptor
cannot be considered as a special technical feature in the meaning within
the second sentence of PCT Rule 13.2. Since there is no common matter
seemingly being a special technical feature in the meaning within the
second sentence of PCT Rule 13.2, no technical relationship in the meaning
within PCT Rule 13 can be found out among these invention groups differing
from each other.

Such being the case, the inventions according to claims 1 to 38 are
congsidered not as a group of inventions so linked as to form a single
general inventive concept but as invention groups having 62 inventions
respectively relating to 62 different antibodies. Therefore, it is
obvious that these claims do not comply with the requirement of unity
of invention.

Document 1: International Publication No.99/10494 pamphlet
Document 2: International Publication No.02/33072 pamphlet
Document 3: Internaticnal Publication No.02/33703 pamphlet
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